Overview 


The AIC-6360 is a single chip PC-AT® bus to SCSI bus host adapter designed to 

bring the power and connectivity of SCSI to the computer system motherboard. This 
chip provides all of the functionality needed to implement a SCSI-2 bus in one 68-pin 
PLCC, 80-pin QFP or 100-pin TQFP package. Embedding the AIC-6360 increases reli- 
ability, reduces cost and eliminates the need for a traditional host adapter card. This 
makes the AIC-6360 an ideal I/O solution for high performance, single-user desktop 
and portable systems. 


The AIC-6360 is an upgraded version of the AIC-6260 and is pin- and software- 
compatible with that chip. It is also software-compatible with the AHA-1510/1520/ 
1522 family of host adapters. 


The AIC-6360 can connect to any of the growing number of currently available SCSI- 
compatible peripherals, including fixed disk drives, high-capacity floppy drives, tape 
drives, CD-ROM drives, and removable media drives. The AIC-6360 hardware has a 
sustained data transfer capability of up to 10 MBytes/second and can perform Fast 
SCSI-2 transfers at up to 10 MBytes/second on the SCSI bus. 


The AIC-6360 allows the host computer to access the SCSI bus with flexibility, while 
at the same time automating the more time-consuming SCSI functions like selection 
and reselection. The AIC-6360 supports 8-bit and 16-bit data transfers with 2nd 
party DMA or programmed I/O (PIO). It also supports 32-bit double-word PIO trans- 
fers for increased efficiency and transfer rates. All data transfers go through an inter- 
nal 128-byte data buffer (FIFO). Both synchronous and asynchronous SCSI transfers 
are supported. 


The AIC-6360 supports EISA DMA type A and B (4 MBytes/second) cycles. It in- 
cludes an enlarged 32-byte stack memory for programmers’ convenience. A built-in 
sleep mode saves power on the chip. 


Configuration options on the AIC-6360 are programmable and can be set by software 
during system power up. These options include: 


e Enable/Disable Disconnect e DMA/PIO 
e AT Bus On/Off Time e SCSI ID 
e Selection Time Out e Synchronous Negotiation 


e Parity Checking Disable 


The Adaptec aspiZdos software product supports the AIC-6360. This multitasking 
ASPI (Advanced SCSI Programming Interface) manager for DOS includes features 
such as Disconnect/Reconnect on the SCSI bus. Disconnect/Reconnect frees the host 
CPU while peripherals execute time-consuming functions such as seeks. Up to eight 
simultaneous I/O tasks can be run in the background, and the driver also allows in- 
terrupts from the host CPU. Automatic Request Sense can be done in the event of a 
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Check Condition status from a SCSI target LUN, thus assuring that valuable status 
data is not lost. 


The AIC-6360 BIOS code allows booting from the SCSI fixed disk drive and emula- 
tion of DOS fixed disk calls. Compatibility is assured by support of the ANSI Com- 
mon Command Set and SCSI-2. 


Figure 1-1 shows how the AIC-6360 fits in with the SCSI bus and the host com- 
puter’s ISA bus. As you can see, the AIC-6360 is truly a single-chip SCSI solution. 
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Figure 1-1. AIC-6360 Block Diagram 


Pin Information 


Pin Locations 


The AIC-6360 chip is available in the following packages: 
e 80-pin QFP 

e 100-pin TQFP 

e 68-pin PLCC 


Figures 2-1, 2-2 and 2-3 show the pin locations for each of these packages. 
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Figure 2-1. AIC-6860Q 80-Pin Plastic Quad Flat Pack 
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Figure 2-2. AIC-6360F 100-Pin TQFP Package 
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Figure 2-3. AIC-6360L 68-Pin PLCC Package 
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Pin Descriptions 


Here are descriptions of all AIC-6360 pins. For convenience, they are divided into AT 
Interface Pins, SCSI Pins, and Other Pins. An asterisk ( * ) indicates that the pin 
uses a low true signal. 


Table 2-1. AT Interface Pins 


Symbol 


SAO0-SA9 System Address Lines. A 10-bit bus used to load 
AEN I 


addresses into the AIC-6360 from the host. Chip addresses 
J 


are decoded at 340h with ALTERNATE* tied high, and at 
140h with ALTERNATE* tied low. 


Address Enable. A control signal used to indicate the type 
of transfer taking place across the host bus. This signal is 
low for I/O access and high for DMA transfers. 


Alternate I/O Address Decode. When tied high, chip 
addresses are decoded from 340h. When tied low, chip 
addresses are decoded from 140h. 


System Data Lines. Eight-bit transfers use SDO-SD7. 16- 
bit data transfers use SDO-SD15. Data transfers include 
register values and data. The host data bus utilizes tri- 
state drivers (IOH = -8 mA, IOL= 24 mA). 


DMA Request. A data transfer control signal used to 
indicate that the AIC-6360 has data to send or is ready to 
receive data. This signal, which forms half of the DMA 

handshake, is valid for DMA mode transfers only. DRQ 
utilizes a two-state driver (IOH = —8 mA, JOL= 24 mA). 


DMA Acknowledge. A data transfer control signal used to 
indicate that the host is ready for a DMA transfer. This 

signal, which forms half of the DMA handshake, is valid for 
DMA mode transfers only. 


Interrupt Request. A control signal used to indicate the 
occurrence of a condition requiring host intervention. This 
is the signal used for all SCSI interrupts. Only interrupts 
which have been enabled can assert this signal. This signal 
is driven high by the DMA controller during the last DMA 
data transfer to signal the end of the transfer. IRQ uses a 
two-state driver (ITOH = —8 mA, I[OL= 24 mA). 


VO Read. A control signal used to indicate direction of 
data transfer across the host bus. When asserted (active 
low), it indicates that data is being read out of the 
AIC-6360. 


SD0-SD15 8) 


F 
: 
de 


DRQ 


DACK* 


IOR* 


Continued 


2-5 


Adaptec AIC-6360 Data Book 


2-6 


Table 2-1. AT Interface Pins (continued) 


Symbol 
IOw* I. |V/O Write. A control signal used to indicate direction of 
data transfer across the host bus. When asserted (active 
low), it indicates that data is being written to the AIC-6360. 


TIC I | Terminal Count. A control signal used to indicate the 
completion of a DMA transfer. This signal is driven by the 
host DMA controller. 


SBHE* I |System Bus High Enable. This signal indicates that data 
on the SD8-SD15 lines is valid. 

RESET I |System Reset. This signal is active high when the system 
is powered up or when there is a hard system reset. This 
signal has hysteresis for noise immunity. 

(L5V Vth+ 2.0V;0.6V Vth- 1.1V; Vth+ - Vth- = 0.4V) 

IOCS 16* VO Chip Select 16. This signal is driven low when the 
current I/O data transfer is 16 bits (one word) wide. (Open 
collector driver, IOL=24 mA) 


Table 2-2. SCSI Pins 


Symbol 


SCD0-7* VO _ |SCSI Data Bus. An 8-bit data bus used to transfer data 
between the AIC-6360 and devices on the SCSI bus. Data 
transfers include SCSI commands, status, messages and 
user data. Used during information transfer phases on the 

SCDP* 
RST* yO 

signal is driven under programmed control. When detected, 
RST* may cause the assertion of IRQ. 
ATN* YO |SCSI Attention. A contro! signal used to indicate that an 
initiator wishes to send a message out to a target. ATN* is 
driven when the AIC-6360 is in initiator mode and is 
detected when the AIC-6360 is in target mode. 


SCSI bus. 
BSy* YO |SCSI Busy. A control signal used for bus arbitration and 
device selection on the SCSI bus. 


transfer errors on the SCSI bus. This signal with SCSI data 
always generates odd parity when the AIC-6360 is driving 
the SCSI bus. This signal is tested when the AIC-6360 is 
receiving and parity checking is enabled. 


SCSI Reset. A control signal used to restore devices 
attached to the SCSI bus to their start-up condition. This 


SCSI Data Parity. A control signal used to check for data 
Continued 
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Table 2-2. SCSI Pins (continued) 


SEL* YO |SCSI Select. A control signal used for device selection on 
the SCSI bus. 


aa 


SCSI Control/Data. A control signal driven by the target 
to indicate the type of transfer taking place across the SCSI 
bus (SCD0-7)!. C/D* is driven when the AIC-6360 is in 
target mode and is detected when it is in initiator mode. 


SCSI Input/Output. A control signal driven by the target 
to indicate the direction of transfer across the SCSI bus 
(SCDO—7 and SCDP). When driven low, it indicates that 
data is being passed from the target to the initiator. When 
driven high, it indicates that data is being passed to the 
target from the initiator.” I/O* is driven when the AIC-6360 
is in target mode and is detected when the AIC-6360 is in 
initiator mode. 


SCSI Message. A control signal driven by the target to 
indicate the type of transfer across the SCSI bus (SCD0-7* 
and SCDP)*. MSG* is driven when the AIC-6360 is in 
target mode and is detected when the AIC-6360 is in 
initiator mode. 


SCSI Request. A data transfer control signal used to 
indicate that the target has data to send or is ready to 
receive data. This signal forms half of the SCSI data 
transfer handshake. REQ* is driven when the AIC-6360 is 
in target mode and is detected when the AIC-6360 is in 
initiator mode. 


SCSI Acknowledge. A data transfer control signal used to 
indicate that the initiator has sent or received data. This 
signal forms half of the SCSI data transfer handshake. 
ACK* is driven when the AIC-6360 is in initiator mode and 
is detected when it is in target mode. 


I This signal indicates whether CONTROL or DATA information is on the data bus. 
2 This signal is also used to distinguish between SELECTION and RESELECTION phases. 


3 When asserted, this signal indicates the MESSAGE phase. 
Note: All SCSI pins listed in Table 2-2 use open collector drivers (IOL=48 mA, input 


hysteresis = 0.2V). 
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Table 2-3. Other Pins 
| Symbot__|Type| Description 
PORTEN Port Enable Decode. This is an address decode for an 
external port driver. Address bits 1-9 are included in this 
signal decode along with AEN. Address bit 0 must be 
decoded externally with IOR and IOW. (Two-state driver, 
IOH=-2 mA, IOL=2 mA) 
+5V I |5-Volt Power Supply. 5% max. variation. Two pins for 
PLCC package; two pins for QFP package; four pins for 
TQFP package. 
GND I. |Ground. Seven pins for PLCC package; eleven pins for 
QFP package; twelve pins for TQFP package. 
Crystal Input. 20 MHz crystal input for internal oscillator. 
X2 Crystal Output. 20 MHz crystal output for internal 
oscillator. 
Clock In/Out. This pin is either a clock input or output, 
depending on the state of CLKSEL. If CLKSEL is tied high, 
it is an output clock at the crystal frequency. If CLKSEL is 
left to float, it is the clock input for the AIC-6360. 
Clock Select. This pin selects the clock source. If tied to 
+5 VDC, the internal oscillator circuit is selected as the 
clock. In this case, CLKSEL provides Vdd for the internal 
oscillator. If left to float, CLKSEL is internally pulled 
down, thereby selecting F1 as the clock source. 


Functional Information 


The AIC-6360 is a single chip SCSI host adapter that brings the features and advan- 
tages of SCSI to the motherboard in PC-AT systems. It is pin compatible with the 
AIC-6260, and it is software compatible with both the AIC-6260 chip and the 

AHA -1510/1520/1522 family of host adapters. 


The AIC-6360 has everything necessary to implement a SCSI interface in a single 
package. Through its register-based host interface, it can be configured to operate as 
a SCSI initiator with asynchronous or synchronous SCSI data transfers. To offload 
the host processor, SCSI data transfers may be performed with little or no host inter- 
vention using SCSI Normal transfer mode. Alternatively, the host may have com- 
plete control over SCSI data transfers by selecting SCSI Manual PIO or SCSI 
Automatic PIO transfer mode. 


Data transfers over the host bus may be accomplished using either Host PIO or Sec- 
ond Party DMA transfers. The AIC-6360 can be configured to generate interrupts for 
all timing critical SCSI operations. It also provides a decoded address output, simpli- 
fying the setup of two general purpose I/O ports (A and B). To aid in programming, 
the chip features a 32-byte stack that is accessible to and controllable by the host 
processor. 


Although Target Mode operation functions have been implemented in the AIC-6360, 
the primary application is intended to be Initiator Mode. Therefore, Adaptec has 
developed software exclusively for Initiator Mode and has extensively tested the 
AIC-6360 in this mode only. 


General Functional Description 


This section describes the general operation and major components of the AIC-6360. 
Figure 3-1 is a simplified block diagram of the device. This is followed by brief expla- 
nations of each part of the diagram. 
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Figure 3-1. AIC-6360 Block Diagram 


SCSI Controller 


The SCSI controller manages the interface to the SCSI bus, including control of SCSI 
data transfers and sequencing of all SCSI control signals. Through its intelligence, it 
can offload from the host processor most of the lower level responsibilities necessary 
to run the SCSI bus. If desired, however, it can allow the host processor to directly 
manage and control the SCSI bus signals. The controller comprises the bulk of the 
AIC-6360’s circuits, including most of the control registers in the chip. 


SCSI Interrupts 


Interrupts are available for all timing critical SCSI operations. The interrupt cir- 
cuitry provides the ability to individually mask, clear or poll the status of any inter- 
rupt condition. For detailed information on interrupts in the AIC-6360, see Interrupts 
later in this Chapter, and see also the descriptions of the Status, Mask and Clear reg- 
isters in Chapter Four, Register Descriptions. 


SCSI Selection/Reselection Autoconnect Sequencer 
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This section of the SCSI controller provides the ability to have the AJC-6360 automat- 
ically arbitrate for the SCSI bus and perform either a Selection or Reselection se- 
quence. By taking advantage of this capability, the host processor can considerably 
simplify the task of ranning the SCSI interface. 


Triggering of these automatic sequences is accomplished by setting appropriate bits 


in the SCSI Sequence Control register (340h). However, before starting an autocon- 
nect sequence the target/initiator IDs must first be set in the SCSI ID register (345h). 


Functional Information 


SCSI FIFO 


The SCSI FIFO is an 8-byte data buffer used during SCSI Normal data transfers. Its 
main purpose is to buffer data during synchronous data transfers, allowing synchro- 
nous offsets of up to 8. The SCSI FIFO is not used when SCSI Manual PIO or SCSI 
Automatic PIO data transfer mode is selected, because these transfer modes are typi- 
cally used for SCSI message, status or command phases where synchronous opera- 
tion is prohibited. The status of the SCSI FIFO can be monitored by reading the 
SCSI Status 2 register (34Dh). 


Address Mapping and External Decode 


The AIC-6360 automatically maps itself onto the PC AT I/O bus by decoding ten I/O 
address bits input to the chip for one of two I/O address ranges, 340h-35Fh or 140h- 
15Fh. This self mapping ability allows the AIC-6360 to directly connect to the PC-AT 
J/O bus with no other support chips required. The selection of which range to decode 
for is under control of the ALTERNATE* input. Through these I/O address locations, 
the host processor controls all AIC-6360 operations and data transfers. 


As part of the address mapping function, the decode logic also generates an off chip 
signal, PORTEN*, which is active low whenever either address 35Ah or 35Bh is valid 
(15Ah or 15Bh if the alternate address range is chosen). 


The PORTEN* signal, combined with some off chip logic, as shown in External Port 
Decode later in this Chapter, gives you an easy means to implement two general pur- 
pose I/O ports. 


Stack 


To facilitate programming, a 32-byte stack in the AIC-6360 is available to the host 
processor. The stack pointer is located in register 353h, and stack data may be writ- 
ten/read at register 35Dh. 


Host Interface 


The host interface consists of 32 Read/Write register locations internally mapped by 
the AIC-6360, as described earlier. Through them, the host may control all aspects of 
AIC-6360 operation. 


Host FIFO 


To facilitate data transfer performance, the AIC-6360 features an internal 128-byte 
data FIFO to buffer data between the host and the AIC-6360. The host FIFO is used 
during either host PIO or host DMA data transfers, provided that SCSI Normal data 
transfer mode is also selected. Otherwise, if SCSI Manual PIO or SCSI Automatic 
PIO transfer modes are selected, host data is sent directly to/from the data latch at 
register 346h. The host FIFO is 8 bits wide with conversions to 16-bit words per- 
formed as required by internal data path logic. Host FIFO operations may be moni- 
tored by reading the DMA Status register (354h) and FIFO Status register (355h). 
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SCSI Data Transfers 


The AIC-6360 can be programmed to operate as either a SCSI initiator or a SCSI tar- 
get by loading the SCSI Sequence Control register (340h) with the correct values. 
Note that some functions behave differently between Initiator and Target modes. To 
configure the chip for either Initiator or Target modes, see Chapter Five, Application 
Notes. The AIC-6360 can support both asynchronous and synchronous data transfers 
across the SCSI bus. To assist in data transfer control, a 24-bit transfer counter is 
available (registers 348h, 349h, 34Ah) which counts each SCSI bus REQ/ACK hand- 
shake and generates an interrupt or status condition when terminal count is reached. 


Data transfers through the AIC-6360 to the SCSI bus can be performed using one of 
three data transfer modes. Operational status in each mode can be monitored 
through interrupts or by polling for status. 


® SCSI Manual PIO: In this mode the host processor controls all aspects of the 
SCSI interface, with the AIC-6360 acting merely as a bus buffer. 


@ SCSI Automatic PIO: In this mode the host processor provides most of the con- 
trol, with the AIC-6360 providing automatic SCSI bus REQ/ACK handshaking. 


@ SCSI Normal: Using the intelligence of the AIC-6360, this mode allows the host 
processor to offload the SCSI transfer operation to the AIC-6360. The AIC-6360 
will run the SCSI interface and keep track of the transfer count, after being in- 
itially set up by the host. processor. This mode uses the AIC-6360 internal FIFOs 
for maximum transfer performance. 


SCSI Manual PIO Mode 
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In SCSI Manual PIO mode, the host processor reads or writes directly to the SCSI 
data bus via the latch at 346h and can monitor or control the SCSI bus control lines 
via the register at 343h. In this mode, the AIC-6360 is essentially a bus buffer with 
no control functions. Note that SCSI Manual mode supports asynchronous SCSI 
transfers only and that the internal data FIFOs are not used. This mode is typically 
used for SCSI Command, Message or Status phases where decision making and con- 
trol, rather than data transfer speed, are of primary importance. To select this mode, 
set SPIOEN=0 and DMAEN=0 (bits 3 and 6) in the SCSI Transfer Control 0 register 
(341h). 


Functional Information 


SCSI Automatic PIO Mode 


In SCSI Automatic PIO mode the host processor writes to or reads from the SCSI 
data bus via the latch at 346h, with the AIC-6360 handling the REQ/ACK handshak- 
ing to transfer data across the SCSI bus. The SPIORDY bit in the SCSI Interrupt 
Status 0 register at 34Bh signals transfer completion and can be polled or set to gen- 
erate an interrupt. This mode supports asynchronous SCSI transfers only and by- 
passes the internal data FIFOs. 


SCSI Automatic PIO mode is typically used for SCSI command, message or status 
phases where decision making and control, rather than data transfer speed, are of 
primary importance. To select this mode, set SPIOEN=1 and DMAEN=0 (bits 3 and 6) 
in the SCSI Transfer Control 0 register (341h). 


SCSI Normal Mode 


In SCSI Normal mode, the AIC-6360 will automatically handle the SCSI data trans- 
fer and will provide the fastest transfer performance. In this mode, the interna] FI- 
FOs are used and the data path through the chip is from the host bus, through the 
host FIFO, through the SCSI FIFO and finally out onto the SCSI bus. 


SCSI Normal mode, which supports both asynchronous and synchronous SCSI trans- 
fers, is usually used during the Command and Data phases on the SCSI bus. To se- 
lect this mode, set SPIOEN=0 and DMAEN=1 (bits 3 and 6) in the SCSI Transfer 
Control 0 register (341h). The controls for synchronous SCSI transfers are located in 
the SCSI Rate Control register (344h). 


Host Processor Data Transfers 


Data transfers between the host bus and the AIC-6360 can take place using either of 
the following two modes: 


® Host PIO: Through Programmed I/O the host processor handles the data trans- 
fer into/out of the AIC-6360. 


@ Host DMA: Data transfers between the host and the AIC-6360 are run by a 
DMA controller in the host system. 


Selection of host data transfer mode is controlled through the DMA Control 0 register 
(352h). 


Host PIO Mode 


In host PIO mode, the host processor writes to or reads from the 128-byte host FIFO 
via the 16-bit data register at 356h or the 32-bit register at 358h. By taking advan- 
tage of the Repeat Instring instruction found in 286/386/486 processors, very high 
data transfer rates are possible. In addition, the AIC-6360 host FIFO addressing sup- 
ports the use of the instring double word instruction on 386/486 processors for 
greater efficiency and higher data throughput. 
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Double Word Transfers 
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The AIC-6360 supports 32-bit double word transfers in systems with 386 or 486 mi- 
croprocessors. The double word transfer allows the microprocessor to initiate 32-bit 
I/O instructions when accessing data from the FIFO located on the AIC-6360. This re- 
sults in one double word operation instead of two single word operations 

(16-bit instructions) performed back-to-back. Double word operation improves overall 
performance by reducing the latency between two 16-bit data transfers. Additionally, 
recovery time is reduced by not having to sync four times to transfer the data. Double 
word transfers can improve performance by as much as 20%. 


Bit 4 in register 352h must be set to enable double word data transfers. Clearing this 
bit configures register 356h as a normal 16-bit data port. Setting this bit allows data 
transfers to or from addresses 356h and 358h to access the data port. When you use 
this option, bit 6 (8-bit/16-bit) of the same register (352h) should always be reset. 
Double word accesses to the AIC-6360 FIFO must always be done on a double word 
boundary (358h). 


Figure 3-2 shows a typical AIC-6360 system implementation. Since the ISA bus is 

16 bits wide, a 32-bit processor instruction requires two words to be assembled by the 
chipset before the data is presented to the microprocessor. Chipsets latch one word af- 
ter another before the processor samples the data by generating the RDY signal. 
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Figure 3-2. Double Word System Diagram 


Chipsets translate a single 32-bit instruction into a set of double ISA commands, as 
shown in the read operation timing diagram in Figure 3-3. 
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When a write occurs the 32-bit data is split into two single words which are pre- 
sented to the ISA bus one after another. The timing diagram makes it clear that for 
16-bit operations the chipset must sync twice from the processor clock to the bus 
clock (generate IOR/IOW) and twice from the bus clock to the processor clock (gener- 
ate RDY). For double word operations, however, the chipset synes only once at each 
side of IOR/OW. 


Host DMA Mode 


In host DMA mode, the host processor sets up the data transfer operation by loading 
a system DMA controller with a memory pointer and the transfer count. The host 
DMA controller then writes data to or reads data from the AIC-6360 host FIFO via 
the data register at 356h. Once begun, host DMA transfers run to completion without 
further host processor intervention. 


The AIC-6360 supports 8- and 16-bit DMA transfers and EISA Type A and B DMA 
transfers. 


Interrupts 


The AIC-6360 can be configured to generate interrupts for all transfer critical condi- 
tions. There are several sources of interrupts. Most occur because of SCSI bus condi- 
tions. These interrupts are listed in SSTATO and SSTAT1. Interrupts are controlled 
through a set of internal registers, as shown in Table 3-1. Each interrupt condition 
has a readable status bit and controlling enable and clear bits. 
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Table 3-1. Interrupts 


Status Enable Clear 
| “Name Bit Status Bit Register Enable Bit Register Clear Bit Register 
Address Address ; Address 


psetpo | sf sap Ts acon Ts | atc 
2 
pseunco | 4 | amphetamine 
|swrap {| 3 sane sf agonist 
a ES a 
|srionpy | tf apne tt son Tt sth 
|omapone | 0 | sapnr tof son Tt cttw 
psexro | 7 sacnr 7 sth 7 ch 
pattarG | 6 | sacnr ts faethe ach 
psesinsts_ | sf ach Ts sth Ts ston 
pPHasemis | 4 | adcnr tf sth Tv va 
jeusFree | 2 aacnr fs sth Ts gach 
jscsipenR | 2 [aacnr fe seth 2 ach 
|Puasecue | 1 | sacnr ttf sth Tt atch 
pReanit {of sacnr Tf asth Tt ach 
a 


The status bit reflects the current state of the interrupt source independent of inter- 
rupts being enabled. It may be read by the host processor at any time to obtain a real 
time indication of the condition. Removing the condition that caused the status bit to 
be latched does not always clear the status bit. Refer to the descriptions of the status 
bits and their corresponding clear bit to determine the exact. conditions under which 
they are cleared. 


The enable bit gates the entry of the status bit into the interrupt processing chain 
and essentially serves as an interrupt mask. In order for a condition to cause an 
interrupt, its enable bit must be set, otherwise the interrupt associated with the con- 
dition is suppressed. 


The clear bit resets the interrupt latch corresponding to the particular interrupt con- 
dition. The interrupt latch will be set if the corresponding enable bit was set allowing 
the status bit condition to propagate. By clearing the interrupt latch, the interrupt 
condition will be removed from generation of the interrupt signal output on the IRQ 
pin. In some, but not all, cases the clear bit will also clear the status bit. Refer to the 
description of each status bit to determine the exact conditions under which they are 
cleared. 


All interrupt sources shown in Table 3-1 are logically OR’d to form the signal output 
on the IRQ pin. The OR of all these sources is available for monitoring on the INSTAT 
status bit in the DMA Status register at 354h. A master enable is also available to 
gate the signal going out on the IRQ pin. If the INTEN bit of the DMACNTRLO register 
at 352h is reset, no interrupts will be output on the IRQ pin. INSTAT is valid even if 
the INTEN bit is reset. 


Functional Information 


External Port Decode 


As described previously, the AIC-6360 self-maps its internal registers to an I/O ad- 
dress space of 340h to 35Fh (140h to 15Fh if ALTERNATE* is low). Addresses 35Ah 
and 35Bh (15Ah and 15Bh if ALTERNATE* is low) are not used internally, but when 
they are accessed either one will drive a Port Enable pin. (For timing information, 
see the timing diagrams for Host Processor I/O Read and Write Operation in Chapter 
Six, Electrical Information.) This provides a convenient way to add general purpose 
V/O ports external to the AIC-6360. These external ports may be used for control out- 
puts or configuration input, in conjunction with general AIC-6360 SCSI operation. 


By combining the active low PORTEN* output with the I/O bus IOW*, IOR* and SAO 
as shown in Figure 3-4, select signals for up to two read and two write bus transceiv- 
ers are easily generated. 


tjOW" Unused 

1OR* 35Ah READ* 

SAO 35Ah WRITE* 
Unused 
Unused 

+5V 35Bh READ* 

GND 35Bh WRITE" 
PORTEN’ Unused 


Figure 3-4. Typical External Logic Circuit 


Clocking 


The AIC-6360 requires a 20 MHz clocking source in order to operate. The clocking 
source may be supplied externally, or the internal crystal oscillator circuit in the AIC- 
6360 may be used. The advantage of using an external source is that power savings 
of up to one-third of total AIC-6360 power consumption may be realized by shutting 
down the internal oscillator circuits. (See Chapter Six, Electrical Information, for the 
crystal oscillator specification.) 


To use the internal oscillator, the CLKSEL pin must be connected directly to +5 VDC 
in order to supply a power source to the internal oscillator circuits. In addition, a 20 
MHz crystal must be connected to the X1, X2 pins. The generated clock signal will 
also be output on the F1 pin for use elsewhere, if desired. 


To input an external clocking signal, the internal oscillator circuits must be powered 


down by disconnecting the CLKSEL pin. Internally, CLKSEL will be grounded by a 
pulldown resistor. Better yet, it should be externally grounded. By powering down 
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the oscillator circuits, the direction of the F1 buffer is changed, allowing the external 
clocking source to be input. The external clocking source should ideally have a 50% 


duty cycle; a range of 40% to 60% is acceptable. Voltage input requirements are TTL 
levels. 


Power Management 


A unique feature of the AIC-6360 is the ability to allow you to manage chip power 
consumption. The three major components of AIC-6360 power consumption are 
shown in Figure 3-5. 


6mA 15mA 9mA 


c B A 
Host Core Control Crystal 
(CPU) Logic Oscillator 


Interface 


EXTERNAL CLOCK 


Figure 3-5. AIC-6360 Power Components 


Power component A operates the on-board crystal oscillator circuit and nominally 
draws about 9 mA. It can be avoided entirely by using an external clock source input 
on the F1 pin, as described in the previous section. Power component B (nominally 

15 mA) is drawn by the bulk of the AIC-6360 circuits and may be turned off during 
periods of inactivity by activating the Powerdown-Sleep mode. Power component C 
(nominally about 6 mA) consists of current used to maintain the host processor inter- 
face so that the host processor can always access the AIC-6360 control registers. This 
is the minimum amount of power the chip can draw while still maintaining host proc- 
essor control and access. 


Powerdown-Sleep Mode 
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During periods of inactivity, the AIC-6360 may be shut down by the host processor to 
achieve power savings. Powerdown-Sleep mode works by shutting off the clock to 
most of the AIC-6360 circuits. Removing the clock reduces power to a static level, sav- 
ing power component B. Powerdown mode is entered by setting bit 7 of the 
DMACNTRLI register (353h) and is exited by either resetting the bit or performing a 
chip master reset. 


Functional Information 


During powerdown the AIC-6360’s host processor interface circuits are still active, al- 
lowing manipulation of the AIC-6360 register set by the host processor. If no AIC- 
6360 operations at all are expected, the chip may be shut down entirely by turning 
off all clock sources to the chip. As long as the power supply voltage is maintained, 
the AIC-6360 will statically maintain all register values. 


Note 
During powerdown the AIC-6360 cannot perform or respond to any SCSI opera- 


tions. For this reason, any pending operations must first be cleared before entering 
powerdown mode. To minimize power consumption, the AIC-6360 software device 
driver and BIOS available from Adaptec implement powerdown as described. 


Testing 


To assist in test development, the AIC-6360 features two test control registers: SCSI 
Test Control (34Eh) and Test Register (35Eh). These registers allow internal count- 
ers to be tested more easily and provide access to internal logic points. 


Oo 


Register Descriptions 


This chapter contains information on the AIC-6360’s internal registers. Each register 
is described under its own heading, identified by name and address. 


There are 37 registers, normally decoded from 340h through 35Fh. If ALTERNATE* is 
asserted (low), the registers are decoded from 140h. Registers are written and read 
by the host processor via the host bus, in I/O address space. 


Table 4-1 is an address map of the AIC-6360 registers. 


Register Summary 


Table 4-1. AIC-6360 Register Address Map 


|_saon sesise@ | sath sxFRcrio | s42hsxFrcti1| s4shscsisia_| saan scsisic | s44h SCSIRATE | 
a ae a ee a (ee ee ee 
7 TEMODEO 
6 ENSELO I6DMAEN ——_—«J6 SWRAPEN 6 SXFR [2] 
§ ENSEL! 5 SXFR It] 
4 ENRSEL! 4 SXFR [0] 
SENAUTOATNO |3SPIOEN |S STIMESEL|o] |3SELO___— [8 SeL!__——| 3 SOFS [3] 
2 ENAUTOATNI 2 SOFS [2] 
VENAUTOATNP [1 CLACH [1 BYTEALIGN _|1REQO__[tREQH_—_| 1 SOFS 1] 
250FS 


245h SCSID 34oh STCNT! 
ee ee 
7 STCNT [15] 
6 STONT [14] 
sseuiois) _[sisoais) i [ssoeis)_ i sstonTyos) [5 sTonT 113) 
4 O10 10} Jaseuoya) atsopya) [asoeia) —[astont oa [4 sTonTi2] 
SReserved(o) |sseuys) [aispays) _—|sspeys)_ | ssTonTyoa)__| 3 STCNT 14] 
2TID (2 2seupfa) _fatsopiy fzsopiei__fstontyoz]__|2 sTONT {101 
1710 [1] 1 STCNT [09] 
OTD fo OSTCNT [08) 


a 
” 
Q 
Q 
es] 
® 
{e) 


7 Reserved (0) 
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Table 4-1. AIC-6360 Register Address Map (continued) 


34AhSTCNT2 | 34BhCLRSINTO | 34BhSSTATO | 34Ch CLRSINT1 34Ch SSTAT1 34Dh SSTAT2 
7 STCNT [23] 7 SETSDONE 7 TARGET 7CLRSELTIMO j|7SELTO 7 Reserved (0) 
6 STCNT [22] 6 CLRSELDO 6 SELDO 6 CLRATNO 6 ATNTARG 6 Reserved (0) 


fesToNT(zo) |e cunsemGo |aseunco [a Reserved ©) 


34Eh ScSITEST | 34EnSSTAT3 | 34FhCLRSERR | 34FhssTAT4 | 350hSIMODEO | 351h SIMODE1 | 
7 Reserved (0) 7 SCSICNT [3] 7 Reserved (0) 7 Reserved (0) 7 Reserved (0) 7 ENSELTIMO 


2 SCTESTD 2OFFCNT [2] __[2CLRSYNCERR |2SYNCERR —_|2ENSDONE _—|2 ENSCSIPERR 
1Reserved(0) |1OFFCNT[1] [1 CLRFWERR |1FWERR | 


6 WORDRDY 


7 ATDONE 7 FCNT [7] 


Continued 


Register Descriptions 


Table 4-1. AIC-6360 Register Address Map (continued) 


S5DhSTACK | _35En TEST 
pow we 

7 Reserved (0) 

6 BOFFTM 

5 BONTMR 

4 STONTH 

3 STONTM 

2 STCNTL 


pow tw 


1 When either DWORDPIO or ENDMA are cleared, address 358h accesses the BRSTCNTRL register 
and 35Ah accesses PORTA. When DWORDPIO and ENDMA are set, any access to 358h or 35Ah is 
redirected to the FIFO data port. 
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Table 4-2. AIC-6360 Register Map 


ALTERNATE=5V ALTERNATE=0V SS 

Primary Register Secondary Register Read Register Write Register 
Address Address 

at 141 

342 

ps | None ——SSSC*dSCSIRATE 

SCSIDAT 

SCSIBUS [None 

148 

STCNTI 

14a 

_ | sstato 

SSTATI 

14D PsstaT2, | None 

aE 


Tsiwooeo 
DMADATA DMADATA 
ee 
ee ee ev 
eS 
al ee a Fe 
ee ae a es (a [eS 


@ iw 
B/E 
& 


@ 
& 
= 
> 
oO 


34 


N 
a 
BR 
N 


§ 
> 


aps 
Oo | 
ae 
pT 
Oo | 


£ 
o 


_ 
a 
© 


Ss 
m 


¢ 
a 
a 
ns 
B 
aq 
> 
4 
> 


ro) 
a 


w 
g 
£4)] 
p< 
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Register Descriptions 


Register Definitions 


In the next section each register is described in detail. The following conventions are 
used throughout this section: 


set: Indicates that the target bit was loaded with a 1. 

clear: Indicates that the target bit was loaded with a 0. 

(0): Indicates that the associated bit is set to 0 after a hard reset. 
(1): Indicates that the associated bit is set to 1 after a hard reset. 


(x): Indicates the state of the bit after a hard reset is undefined. 
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SCSI Sequence Control (SCSISEQ) 


Register Type: Read/Write 
Register Address: 340h 


This register controls the Selection/Reselection process for the AIC-6360. Each bit in 
this register enables a different portion of the Selection/Reselection process. This reg- 
ister can be read, allowing bit manipulation instructions without saving a register im- 
age in local scratch RAM. All bits except SCSIRSTO (bit 0) are cleared by a SCSI 
Reset. 


7 |TEMODEO 
ENSELO 
ENSELI 


4 ENRSEL! 


3 


7 (0) TEMODEO Target Enable Mode Out. TEMODEO is used with 
ENSELO (bit 6). If TEMODEO is set, setting ENSELO 
initiates a Reselection Out sequence. If TEMODEO is 
cleared, setting ENSELO initiates a Selection Out 
sequence. 


6 (0) ENSELO Enable Selection Out. When this bit is set it allows the 
SCSI logic to perform a Selection sequence (TEMODEO = 
0) as an Initiator (ID = OID field of SCSIID Register) and 
select a Target (ID = TID field of the SCSIID Register), or 
to perform a Reselection sequence (TEMODEO = 1) asa 
Target (ID = OID field of SCSID Register) and reselect an 
Initiator (ID = TID field of the SCSIID Register). The 
SELINGO Status (bit 4, SSTATO) is one when the SCSI 
logic has entered the Selection/ Reselection phase and is 
waiting for BSY back from the Target/Initiator. The 
processor must wait for SELDO status (bit 6, SSTATO) to 
be one or SELTO (bit 7, SSTAT1) to be one if the 
hardware selection timeout is enabled (bit 2, SXFRCTL1 
is set to one), or for the software selection timeout if the 
hardware timeout is not enabled. This control is set to 
zero by the AIC-6360, or by a hard reset. 


5 (0) ENSELI Enable Selection In. When this bit is set to a one it 
allows the AIC-6360 to respond to a valid Selection 
sequence. When selected, the SELDI status (bit 5, 
SSTATO) and the TARGET status (bit 7, SSTATO) are set 
to one. The AIC-6360 only sets this control to zero when 
no more selections are wanted. 
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(0) 


(0) 


(0) 


(0) 


(0) 


ENRESELI 


ENAUTOATNO 


ENAUTOATNI 


ENAUTOATNP 


SCSIRSTO 


Register Descriptions 


Enable Reselection In. When this bit is set to one it 
allows the AIC-6360 to respond to a valid Reselection 
sequence. When reselected, the SELDI status (bit 5, 
SSTATO) is one and the TARGET status (bit 7, SSTATO) 
is set to zero. This control is reset to zero by writing a 
zero to this bit. 


Enable Auto Attention Out. When this bit is set to one 
SCSI ATN is set when a Selection sequence (ENSELO=1, 
TEMODEO=0) is executed. This procedure is used when 
the AIC-6360 is the initiator and wants to follow the 
selection with a Message Out phase. The processor can 
clear ATN by setting CLRATNO (bit 6, 34Ch, W). A Bus 
Free state on the SCSI bus also clears ATN. Clearing 
ENAUTOATNO does not clear ATN. 


Enable Auto Attention In. With ENAUTOATNI set, 
ATN is set during a Reselection In sequence 
(ENRESELI=1). This procedure is used when the AIC- 
6360 is the initiator and wants to follow reselection with 
a Message Out phase. The processor can clear ATN by 
setting CLRATNO (bit 6, 34Ch, W). A Bus Free state on 
the SCSI bus also clears ATN. Clearing this bit does not 
clear ATN. 


Enable Auto Attention Parity. When both 
ENAUTOATNP and ENSPCHK (bit 5, 342h) are set, 
ATN is set if a parity error is detected on SCO-SC7 
during the Data In, Message In, or Status In phases. The 
processor can clear ATN by setting CLRATNO (bit 6, 
34Ch, W). A Bus Free state on the SCSI bus also clears 
ATN. Clearing this bit does not clear ATN. 


SCSI Reset Out. When SCSIRSTO is set, SCSI RST is 
set on the SCSI bus. The processor must clear RST by 
clearing SCSIRSTO. This control is not gated with the 
Target/Initiator mode. 
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SCSI Transfer Control 0 (SXFRCTLO) 


Register Type: Read/Write 
Register Address: 341h 


SCSI Transfer Control 0 enables transfers between the SCSI bus and the host, via 
the SCSI and host FIFOs. This register also controls the selection of SCSI PIO mode 
as the transfer mode and enables the SCSI FIFO and SCSI transfer counter to clear. 


SXFRCTLO R/W 


| 6 |DMAEN 
| 6 |cHen 


2 [Resene oy | 
ri fourcn | 
0 _[resered oy | 


7 (0) SCSIEN Transfer Enable. When SCSIEN is set, data can be 
transferred between the SCSI bus and the SCSI FIFO. 
Transfers are terminated by clearing SCSIEN. SCSIEN 
must be read back as a zero before the transfer is 
considered halted. Synchronous data transfers are 
enabled whenever SOFS (bits 3-0, 344h) is non-zero. 


6 (0) DMAEN FIFO Transfer Enable. When DMAEN is set, transfers 
between the SCSI FIFO and host FIFO are enabled. 
5 (0) CHEN Channel Select. This bit should always be set. 


(0) CLRSTCNT Clear SCSI Transfer Counter. When CLRSTCNT is 
set, the SCSI transfer count (SCXFRCNT, 348h—34Ah) is 
set to 000000h. The AIC-6360 generates a clear pulse, 
making it necessary to reset CLRSTCNT. This bit is 
always read back as 0. 


3 (0) SPIOEN SCSI PIO Enable. When SPIOEN is set, SCSI PIO 
mode is used as the transfer mode. Once a SCSI PIO 
transfer is started, SPIOEN must remain set throughout 
the entire transfer. If SPIOEN is cleared at any time 
during the transfer, the transfer will be halted without 
corrupting valid data in the data latch at 346h. 


2 (0) RSVD Reserved. This bit always reads as 0. 


1 (0) CLRCH Clear Channel 1. When CLRCH1 is set, the AIC-6360 
generates a pulse to clear the SCSI FIFO, (bits 3-0 of 
34Eh). This is used to initialize the channel for a transfer. 
To clear the SCSI Transfer Counter (348h—34Ah), use the 
CLRSTCNT bit in this register. 


0 (0) RSVD Reserved. This bit always reads as 0. 
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Register Type: 
Register Address: 


Register Descriptions 


SCSI Transfer Control 1 (SXFRCTL1) 


Read/Write 
342h 


SCSI Transfer Control 1 enables various transfer controls associated with SCSI 
transfers. This register controls the Selection/Reselection timer, byte alignment, and 


parity checking. 


7 (0) BITBUCKET 


6 (0) SWRAPEN 


5 (0) ENSPCHK 


4,3 (0) STIMESEL [1,0] 


7 [ereucrer | 
3_[stimesevioy) | 


SCSI Bit Bucket Mode. When BITBUCKET is set, it 
allows the AIC-6360 to read data from the SCSI bus and 
throw it away, or supply 00h write data. In BITBUCKET 
mode data is not saved, and FIFO full or FIFO empty 
conditions do not cause transfer halts. BITBUCKET is 
enabled in Initiator mode only. 


SCSI Wrap Enable. When SWRAPEN is set, the 
transfer count (registers 348h — 34Ah) can wrap past 0. 
This allows the transfer count to exceed a 24-bit value. 
When a transfer count wrap occurrs, SWRAP (bit 3, 34Bh, 
R) is set. SWRAPEN is valid only in Target mode. 


Note 
If the transfer counter has wrapped, and it is not the 
final wrap for the current transfer, clear SWRAP by 
setting CLRSWRAP (bit 3, 34Bh) and wait for it to be 


set again (indicating another counter wrap). When the 
last wrap has occurred, clear SWRAP by setting 
CLRSWRAP (bit 3, 34Bh), and clear SWRAPEN. Wait 
for SDONE to be set, indicating the transfer is 
complete. 


Enable Parity Check. When ENSPCHK is set, parity 
checking is enabled on the SCSI bus. When ENSPCHK is 
cleared, SCSIPERR (bit 2, 34Ch, R) always reads 0. 


Set Selection Timeout. These two bits contain the 
selection timeout code, which are defined as follows: 


4-9 


Adaptec AIC-6360 Data Book 


410 


2 


1 


0 


(0) ENSTIMER 


(0) BYTEALIGN 


(0) RSVD 


STIMESEL 
Bit 4 Bit 3 Timeout 
0 0 256 ms 
0 1 128 ms 
1 0 64 ms 
1 1 32 ms 


Enable Selection Timer. When ENSTIMER is set, the 
hardware selection timer is enabled. When the internal 
selection timer exceeds the timeout limit during a 
Selection Out or Reselection Out sequence, SEL is cleared 
and SELTO (bit 7, 34Ch, R) is set. If ENSELTIMO (bit 7, 
351h, R) is cleared, SEL will continue to be set until 
cleared by the processor. 


Byte Align. When BYTEALIGN is set, it forces a 
handshake between the host FIFO and the SCSI FIFO. 
Any data passed for this handshake is discarded. This 
procedure is used to align data when an odd byte 
boundary disconnect occurs during a write operation. 


Reserved. This bit always reads as 0. 


Register Descriptions 


SCSI Signal (SCSISIG) 


Register Type: Read/Write 
Register Address: 343h 


The SCSISIG Read register reads the actual state of the signals on the SCSI bus pins. 
The SCSISIG Write register allows the processor to control the SCSI signals that are 
enabled on the bus according to the mode of operation (Target or Initiator). CD, IO, 
and MSG in SCSISIG Write are used for the phase comparison when in Initiator 
Mode. All control signals in this register are cleared by the Bus Free, SCSI Reset, or 
Hard Reset conditions. 


ee ee 


To aco e facws 
SCSISIG Read 

7 (x) CDI Command/Data In. The CDI bit reflects the state of the 
CD signal on the SCSI bus. 

6 (x) IOI Input/Output In. The IOI bit reflects the state of the IO 
signal on the SCSI bus. 

5 (x) MSGI Message In. The MSGI bit reflects the state of the MSG 
signal on the SCSI bus. 

4 (x) ATNI Attention In. The ATNI bit reflects the state of the ATN 
signal on the SCSI bus. 

3 (x) SELI Selection In. The SELI bit reflects the state of the SEL 
signal on the SCSI bus. 

2 (x) BSYI Busy In. The BSYI bit reflects the state of the BSY 
signal on the SCSI bus. 

1 (x) REQI Request In. The REQI bit reflects the state of the REQ 
signal on the SCSI bus. 

0 (x) ACKI Acknowledge In. The ACKI bit reflects the state of the 
ACK signal on the SCSI bus. 
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SCSISIG Write 


7 (0) CDO Command/Data Out. In Target mode, CDO drives C/D 
on the SCSI bus. In Initiator mode, CDO is the state of 
C/D expected for the next REQ pulse. 


6 (0) 100 Input/Output Out. In Target mode, IOO drives I/O on 
the SCSI bus. In Initiator mode, IOO is the state of /O 
expected for the next REQ pulse. 


5 (0) MSGO Message Qut. In Target mode, MSGO drives MGS on 
the SCSI bus. In Initiator mode, MSGO is the state of the 
MSG expected for the next REQ pulse. 


4 (0) ATNO Attention Out. In Target mode, ATNO is not used. In 
Initiator mode, driving ATNO high sets ATN on the SCSI 
bus. ATN is cleared by driving CLRATNO (bit 6, 34Ch, 


W) high. 

3 (0) SELO Selection Out. When SELO is set, the AIC-6360 sets 
SEL on the SCSI bus. This bit may be used to clear SEL 
on the SCSI bus. 

2 (0) BSYO Busy Out. When BSYO is set, the AIC-6360 sets BSY on 


the SCSI bus. This bit. may be used to clear BSY on the 
SCSI bus. BSYO is also set by the AIC-6360’s SCSI logic 
during a Selection Out or Reselection Out sequence. 


1 (0) REQO Request Out. When REQO is set, the AIC-6360 sets 
REQ on the SCSI bus. REQO is disabled In initiator 
mode. 

0 (0) ACKO Acknowledge Out. When ACKO is set, ACK is asserted 


on the SCSI bus. ACKO is disabled in Target mode. 
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Register Descriptions 


SCSI Rate Control (SCSIRATE) 


Register Type: 
Register Address: 


Write Only 
344h 


The Rate Contro! register is used to control the timing and offset parameters for syn- 
chronous SCSI transfers. If SOFS is set to zero, SCSI transfers are asynchronous. 


7 (0) RSVD 
6-4 (0) SXFR[2:0] 


3-0 (0) SOFS[3:0] 


oS 
Reserved (0) 
SXFR [2] 


pe 
| s_|sxrri 
pe| 


‘ 
3 |sorsiy 
To |sorsi) 


Reserved. 


Synchronous SCSI Transfer Rate 2:0. SXFR is the 
synchronous transfer rate code. The table below lists 
transfer rates and associated timing parameters for all 
valid transfer rate codes. Timing parameters are given for 
a 20 MHz clock. For clock rates other than 20 MHz, 
timing parameters are given in clock periods (T). Transfer 
rates at less than 2.22 MBytes/second must be made in 
asynchronous mode. 


[sien [-neoackew [remo Rave 
| 00 fsonsm) ~——[toons@T) | 10.0MBs_— 
peor one) isons @) Jase 
[ore [toons fasons any [00m 
P00 ons 7) [anon 6) 
mae 


4o0ns(8T) [2.50 MBs 


SCSI Offset. SOFS contains the synchronous transfer 
offset. When SOFS is set to 0000h, the SCSI transfer 
mode is asynchronous. Any other value is the offset for a 
SCSI synchronous transfer. Valid ranges other than 0000 
are 0001 through 1000. This field only applies to DATA 
phases on CH1. SOFS must be loaded with the values 
derived from the SCSI synchronous transfer request 
negotiations, since the Target could force a DATA phase 
even though a different phase may be expected. 
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SCSI ID (SCSIID) 


Register Type: Write Only 
Register Address: 345h 


This register contains the SCSI IDs of the AIC-6360 and the other unit (Target or In- 
itiator) involved in the SCSI operation. Bits 6—4 always contain the AIC-6360’s ID, 
and bits 2-0 always contain the other unit’s ID. This is true regardless of which unit 
is the initiator and which is the target. 


7 (0) RSVD Reserved 


6-4 (x) OID([2:0] Own ID. This is your own device ID on the SCSI Bus 
during any type of Selection/Reselection sequence. It is 
your own Initiator ID during Selection Out (ENSELO=1, 
TEMODEO=0) and Reselection In (ENRSELD. It is your 
own Target ID during Selection In (ENSELD and 
Reselection Out (ENSELO, TEMODEO=1). 


3 (0) RSVD Reserved 


2-0 (x) TID[2:0] Other ID. This is the other device ID on the SCSI bus 
during any Selection/Reselection sequence. It is the other 
Target ID during Selection Out (ENSELO=1, 
TEMODEO=0) and Reselection In (ENRSELD. It is the 
other Initiator ID during Selection In (ENSELD and 
Reselection Out (ENSELO, TEMODEO=1). 
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Register Descriptions 


Selection/Reselection ID (SELID) 


Register Type: Read Only 
Register Address: 345h 


When the AIC-6360 has been selected or reselected, the SCSI ID bits of the target 
and the initiator are set in this register. 


SELID R 


| 5 [seuis) 
| 4 [seu 
| 3 [seu 
| 2 [seu 
To [seuoiy | 

7-0 (x) SELID Selection ID. These bits directly correspond to the SCSI 
IDs. 

SCSI Latched Data (SCSIDAT) 
Register Type: Read/Write 


Register Address: 346h 


This register is the data latch used for manual or SCSI PIO data transfers. Data out- 
bound from the AIC-6360 is written to this register. Data inbound to the AIC-6360 is 
read from this register. 


ee SSIDAT RW 
7 | LSDBI7] 
LSDB [6] 


5 | LSDB[5) 


3 [.s0B) 
2 [108] 


7-0 (x) DB7-0 Data Bits 7-0. DB 7-0 are loaded with SCSI data. DB 7 
is the most significant bit (MSB). 
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SCSI Data Bus (SCSIBUS) 


4-16 


Register Type: Read Only 
Register Address: 347h 


This register reflects the current state of the SCSI bus data lines. It is used during 
manual selection or reselection. 


_SCSIBUS 


R 
| 7 |som si 
| 6 [soem 


| s {sop 


| 2 {sop 
Ee 
| o |speio 


7-0 (x) SDB7-0 SCSI Data Bits 7-0. SDB 7-0 are loaded with SCSI 
data. SDB 7 is the MSB, and SDB 0 is the LSB. 


Register Descriptions 


SCSI Transfer Count (STCNTn) 


Register Type: Read/Write 
Register Address: 348h-34Ah 


These registers contain the DMA byte transfer count on the SCSI interface. STCNTO 
is the least significant byte, STCNT1 is the mid byte, and STCNT2 is the most signifi- 
cant byte. 


In Target mode this register is loaded with the number of REQ’s to send out on the 
SCSI bus. Loading 000000h will give a byte transfer count of 16777216 decimal (16M 
hex). It will count down on REQ’s until it reaches 0, at which time SDONE status (bit 
2, SSTATO) is one (unless SWRAPEN has been set to a one). Each time it wraps to 0 
the status SWRAP (bit 3, SSTATO) is set to one. SWRAP should then be cleared via 
CLRSWRAP Control (bit 3, CLRSINTO) before the next wrap (that time is 16M times 
the SCSI bus transfer period). The host processor must keep track of the number of 
wraps. 


In Initiator mode these registers must be set to zero by the processor each time trans- 
fer is enabled between SCSI and the DMA FIFO’s (via CLRSTCNT, bit 4, SXFRCTL). 
The counters will then count up on ACK’s. Optionally, the counters can be reloaded 
with the current byte count if there is a disconnect/reconnect midway in a transfer. 


[steno ew ston ww sonra aw 
7 [stent | 7 _[stontps) | 7 [stores 
6 [stent jes) J 6 [stontia) J 6 |sronreg 
Ts |stenrpes) fs [storia 5 |sronren | 
[4 [stent je J 4 [stontiq) | « |sronreg 
Fa [stenryey Js _[stonrimy J 2 |stonriy 
[2 [stent ies) J 2 _[stontio) | 2 |stenriry _ 

pael 

ee 


| 1 |stontioy 1 |stonryos} 
| o |stontioo) |] o [stontios; | 


23-16 (x) STCNT2 Most Significant Byte. STCNT2 contains the most 
significant 8 bits of the SCSI transfer count. 


15-8 (x) STCNT1 Middle Byte. STCNT1 contains the middle 8 bits of the 
SCSI transfer count. 


7-0 (x) STCNTO Least Significant Byte. STCNT0 contains the least 
significant 8 bits of the SCSI transfer count. 
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Clear SCSI Interrupts 0 (CLRSINTO) 


Register Type: 
Register Address: 


Write Only 
34Bh 


This register (except for bit 7) clears the interrupts associated with the status bits in 
SSTATO (34Bh). Setting any of these bits clears the corresponding interrupt and 

clears IRQ. IRQ may not be cleared if other interrupts are active. A clear bit does not 
need to be cleared before it can be set again. Writing a zero to any bit in this register 
has no effect. 


Bit 7 of this register is used to generate the SDONE interrupt. Clearing an interrupt 
does not necessarily clear the status bit associated with the condition that caused the 


interrupt. 
7 (1) 
6 (1) 
5 =6(1) 
4 (1) 
3 (1) 
2 (21) 
1 (1) 
0 (1) 
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SETSDONE 


CLRSELDO 


CLRSELDI 


CLRSELINGO 


CLRSWRAP 


CLRSDONE 


CLRSPIORDY 


CLRDMADONE 


| 6 |curseLoo | 
| 5 |curseio 
| 3_|cunswrar | 
| 2 |curspone | 
| 0 JoLRDMADONE | 


Set SCSI Transfer Done. When SETSDONE is set, 
SDONE (bit 2, 34Bh, R) is set; and if ENSDONE is set, 
IRQ is set. 


Clear Selection Out Done. When CLRSELDO is set, 
the SELDO interrupt is cleared. 


Clear Selection Done In. When CLRSELDI is set, the 
SELDI interrupt is cleared. 


Clear Selection. When CLRSELINGO is set, the 
SELINGO interrupt is cleared. 


Clear Wrap. When CLRSWRAP is set, the SWRAP 
interrupt is cleared. Also clears SWRAP status bit (34Bh, 
bit 3). 


Clear SCSI Done. When CLRSDONE is set, the SDONE 
interrupt is cleared. Also clears SDONE status bit (84Bh, 
bit 2). 


Clear SCSI PIO Ready. When CLRSPIORDY is set, the 
SPIORDY interrupt is cleared. 


Clear DMA Done. When CLRDMADONE is set, the 
DMADONE interrupt is cleared. 


Register Descriptions 


SCSI Interrupt Status 0 (SSTATO) 


Register Type: Read Only 
Register Address: 34Bh 


This register reflects the state of eight SCSI status bits. If the interrupts correspond- 
ing to these status bits are enabled, interrupts are generated when the status bits 
are set. Interrupts are enabled using the SIMODEO register (350h) and are cleared us- 
ing the CLRSINTO register (34Bh). The status bits in this register are available re- 
gardless of the condition of the enable bits. Clearing an interrupt does not necessarily 
clear the status bit; the means by which a status bit may be cleared is specified for 
each bit. The clear bits also state specifically when they clear the associated status 
bit. 


The TARGET bit is a status bit; no interrupt is generated when TARGET is set. 


Refer to the discussion of interrupts in Chapter Three, Functional Information, for 
more information on the interrelation of status, interrupt, enable, and clear bits. 


DMADONE 


7 (0) TARGET Target. When TARGET is set, the AIC-6360 is the 
target. TARGET is only valid after a selection or 
reselection has completed and before Bus Free. This 
condition does not generate an interrupt. 


6 (0) SELDO Select Out Done. SELDO is set when the AIC-6360 has 
successfully completed Selection Out or Reselection Out. 
The state of TARGET determines whether the sequence 
was Selection Out or Reselection Out. When TARGET is 
cleared (TARGET=0), SELDO indicates that a Selection 
Out sequence was completed. When TARGET is set 
(TARGET=1), SELDO indicates that a Reselection Out 
sequence was completed. 


SELDO will remain a one for the duration of the 
command in process; it is cleared by Bus Free. This 
condition generates an interrupt if ENSELDO (bit 6, 
350h) is set. 
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5 


4 


3 


2 


(0) SELDI 


(0) SELINGO 


(0) SWRAP 


(0) SDONE 


Selection In Done. SELDI is set when the AIC-6360 has 
been selected or reselected. The state of TARGET 
determines whether the sequence was Selection In or 
Reselection In. When TARGET is set, SELDI indicates 
that a Selection In sequence was completed. When 
TARGET is cleared, SELDI indicates that a Reselection 
In sequence was completed. This condition generates an 
interrupt if ENSELDI (bit 5, 350h) is set. 


To enable clearing SELDI, CLRSELDI must first be set. 
A Bus Free condition will then clear SELDI. Note that 
CLRSELDI must be set to enable Bus Free to clear 
SELDI, whether or not ENSELDI has been set. This 
feature allows the initiator (target) to recognize that a 
Reselection (Selection) in sequence occurred, even if Bus 
Free occurred before it reads SELDI status. 


Selection Initiated Out. SELINGO is set when the AIC- 
6360 begins a Selection Out or Reselection Out sequence. 
SELINGO is set upon successful arbitration of the bus, 
and remains set throughout the Selection Out or 
Reselection Out sequence. When the Selection Out or 
Reselection Out sequence has completed, SELINGO is 
cleared (i.e., self-clearing interrupt/status bit). This 
condition generates an interrupt if ENSELINGO (bit 4, 
350h) is set. 


Transfer Counter Wrap. SWRAP is set when the 
transfer counter (348h-34Ah) wraps past 0. In TARGET 
mode, SWRAPEN (bit 6, 342h) must be set in order for 
the counter to wrap. SWRAP is set when the transfer 
counter decrements from 000001h to 000000h. In 
Initiator mode, SWRAP is enabled at all times. SWRAP is 
set when the transfer counter increments from FFFFFFh 
to 000000h. 


SWRAP is cleared by setting CLRSWRAP (bit 3, 34Bh). 
This condition generates an interrupt if ENSWRAP (bit 3, 
350h) is set. 


SCSI Done. SDONE is set when the transfer counter 
(848h—34Ah) has counted down to 000000h, unless 
SWRAPEN (bit 6 of 342h) is set, in which case a transfer 
counter wrap occurs and the transfer continues. SDONE 
can be set by setting SETSDONE (bit 7, 34Bh, W). 


SDONE is never set in Initiator mode, unless it was set 
prior to entering Initiator mode. SDONE is cleared by 
setting CLRSDONE (bit 2, 34Bh). To prevent false 
transfers, SCSIEN (bit 7, 34Ih) must be cleared before 
SDONE is cleared. This condition generates an interrupt 
if ENSDONE (bit 2, 350h) is set. 


1 


0 


(0) SPIORDY 


(0) DMADONE 


Register Descriptions 


SCSI PIO Ready. SPIORDY is set when the automatic 
SCSI PIO function has been enabled and data is ready or 
is needed by the SCSI data transfer logic. In Initiator 
mode, SPIORDY is set when REQ is asserted. In Target 
mode, SPIORDY is set when ACK is asserted. On 
outbound transfers, SPIORDY is cleared on a write to the 
SCSI data latch (346h). On inbound transfers, SPIORDY 
is cleared on a read from the SCSI data latch (346h). 


This condition generates an interrupt if ENSPIORDY (bit 
1, 350h) is set. 


DMA Done. DMADONE is only valid when ATDMA is 
used as the mode of data transfer. For transfers to the 
SCSI bus, DMADONE is set when both the SCSI FIFO 
and the host FIFO are empty, and terminal count (T/C) 
has been asserted by the host DMA controller. For 
transfers from the SCSI bus, DMADONE is set when 
terminal count (T/C) has been asserted by the host DMA 
controller. 


This condition generates an interrupt if ENDMADONE 
(bit 0, 350h) is set. 
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Clear SCSI Interrupts 1 (CLRSINT1) 


Register Type: 
Register Address: 


Write Only 
34Ch 


This register clears the interrupts associated with the status bits in SSTAT1 (34Ch). 
Setting any of these bits (except bit 6) clears the corresponding interrupt and clears 
IRQ. IRQ may not be deasserted if other interrupts are active. A clear bit does not 
need to be cleared before it can be set again. Setting bit 6 clears ATN. Writing a zero 
to any bit in this register has no effect. 


Clearing one of these interrupts does clear the status bit associated with the condi- 
tion that caused the interrupt. 


a> 
6 (1) 
5 (1) 

(0) 
3 (2) 
2 (1) 
i 31) 
0 (1) 
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CLRSELTIMO 


CLRATNO 


CLRSCSIRSTI 


RSVD 
CLRBUSFREE 


CLRSCSIPERR 


7_[oursetMo | 
5_|curscsinsti__| 


| o JOLRREGINIT 


Clear Selection Timeout. When CLRSELTIMO is set, 
the SELTO interrupt and the SELTO status bit (bit 7, 
34Ch, R) are cleared. 


Clear Attention Out. When CLRATNO is set, ATN is 
cleared. 


Clear SCSI Reset In. When CLRSCSIRST1I is set, the 
SCSIRSTI interrupt and the SCSIRSTI status bit (bit 5, 
34Ch, R) are cleared. 


Reserved. This bit should remain a 0. 


Clear Bus Free. When CLRBUSFREE is set, the 
BUSFREE interrupt and the BUSFREE status bit (bit 3, 
34Ch, R) are cleared. 


Clear SCSI Parity Error. When CLRSCSIPERE is set, 
the SCSIPERR interrupt and the SCSIPERR status bit 
(bit 2, 34Ch, R) are cleared. 


CLRPHASECHG Clear Phase Change. When CLRPHASECHG is set, the 


CLRREQINIT 


PHASECHG interrupt and the PHASECHG status bit 
(bit 1, 34Ch, R) are cleared. 


Clear REQ Initiated. When CLRREQINIT is set, the 
REQINIT interrupt and the REQINIT status bit (bit 0, 
34Ch, R) are cleared. 


Register Descriptions 


SCSI Status 1 (SSTAT1) 


Register Type: Read Only 
Register Address: 34Ch 


This register reflects the state of eight SCSI status bits. If the interrupts correspond- 
ing to these status bits are enabled, interrupts are generated when the status bits 
are set. Interrupts are enabled using the SIMODE1 register (351h) and cleared using 
the CLRSINT1 register (34Ch). The status bits in this register are available regard- 
less of the condition of the enable bits. All bits in this register are cleared by the cor- 
responding bits in the CLRSINT1 register, except for ATNTARG and PHASEMIS. 


Refer to the discussion of interrupts in Section 4 of this manual for more information 
on the interrelation of status, interrupt, enable, and clear bits. 


7 [sero 
1_|PHASECHG | 


7 (0) SELTO Selection Timeout Expired. SELTO is set when a 
Selection Out or Reselection Out timeout has occurred 
and ENSTIMER (bit 2, 342h)is set. SELTO is cleared by 
setting CLRSELTIMO (bit 7 of 34Ch). This condition 
generates an interrupt if ENSELTIMO (bit 7, 35h) is set. 


6 (0) ATNTARG Target Attention. ATNTARG is only valid in Target 
mode. ATNTARG is set when the initiator has set ATN. 
ATNTARG is cleared when the initiator clears ATN. This 
condition generates an interrupt if ENATNTARG (bit 6, 
35h) is set. 


5 (0) SCSIRSTI SCSI Reset In. SCSIRSTI is set when a bus reset occurs 
on the SCSI bus. SCSIRSTI remains set until cleared by 
setting CLRSCSIRSTI (bit 5, 34ChW) high. This 
condition generates an interrupt if ENSCSIRST (bit 5, 
351h) is set. 


4 (0) PHASEMIS Phase Mismatch. PHASEMIS is only valid in Initiator 
mode. PHASEMIS is set when the expected phase loaded 
in the SCSISIGI register (bits 7-5, 343h) does not match 
the phase active on the SCSI bus. PHASEMIS is qualified 
by REQINIT (bit 0 of this register). PHASEMIS is cleared 
when the phase active on the SCSI bus matches the 
expected phase loaded in the SCSISIGI register. This 
condition generates an interrupt if ENPHASEMIS (bit 4, 
351th) is set. 
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3 (0) BUSFREE Bus Free. BUSFREE is set when both BSY and SEL 
have been negated for 400 nsec (8T). BUSFREE is cleared 
by setting CLRBUSFREE (bit 3, 34Ch). This condition 
generates an interrupt if ENBUSFREE (bit 3, 351h) is set. 


2 (0) SCSIPERR Parity Error. SCSIPERR is set when a parity error is 
detected during an inbound Information Transfer phase 
and ENSPCHK is set. If ENSPCHK (bit 5, 342h) is 
cleared, SCSIPERR is always 0. In Target mode, parity is 
sampled on the leading edge of ACK. In Initiator mode, 
parity is sampled on the leading edge of REQ. SCSIPERR 
is cleared by setting CLRSCSIPERR (bit 2, 34Ch, W). 
After driving CLRSCSIPERR high, SCSIPERR reflects 
the parity of the last byte transferred on the bus. This 
condition generates an interrupt if ENSCSIPERR (bit 2, 
351h) is set. 


1 (0) PHASECHG Phase Change. PHASECHG is only valid in Initiator 
mode. PHASECHG is set when the expected phase loaded 
in the SCSI Signal In register (bits 7-5, 343h) does not 
match the phase active on the SCSI bus. PHASECHG is 
cleared by setting CLRPHASECHG (bit 2, 34Ch, W). This 
condition generates an interrupt if ENPHASECHG (bit 1, 
35 1h) is set. 


0 (0) REQINIT REQ Initiated. REQINIT is only valid in Initiator mode. 
REQINIT is set when the AIC-6360 detects the leading 
edge of REQ. REQINIT is cleared when ACK is set on the 
bus, or when CLRREQINIT (bit 0, 34Ch, W) is set. This 
condition generates an interrupt if ENREQINIT (bit 0, 
351h) is set. 
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SCSI Status 2 (SSTAT2) 


Register Type: 
Register Address: 


Register Descriptions 


Read Only 
34Dh 


This register reflects the status of the SCSI CH1 FIFO. 


(0) 
(0) 
5 (0) 
4 (1) 
3 (0) 
2-0 (0) 


RSVD 
RSVD 
SOFFSET 


SEMPTY 


SFULL 


SFCNT [2:0] 


SSTAT2 


7 [Reserved o) 
Ts [Reserved 0) 
Ts |sorrset 
Ew 
aa 


3 
Pe [erent iy | 


Reserved. 
Reserved. This bit always reads as 0. 


SCSI Offset. If SOFFSET is set, it indicates that the 
REQ/ACK offset for a synchronous SCSI transfer is non- 
zero. When SOFFSET is cleared, it indicates that the 
REQ/ACK offset is zero (meaning the full transfer count 
has been sent or received). 


SCSI FIFO Empty. If SEMPTY is set, it indicates that 
the SCSI FIFO is empty. 


SCSI FIFO Full. If SFULL is set, it indicates that the 
SCSI FIFO is full. 


SCSI FIFO Count. SFCNT is loaded with a count of the 
number of bytes in the SCSI FIFO. If SFCNT is 000h, the 
SCSI FIFO Full or SCSI FIFO Empty bits determine 
whether the SCSI FIFO is full or empty. 
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SCSI Test Control (SCSITEST) 


Register Type: Write Only 
Register Address: 34Eh 


This register is used to initiate test modes in the internal AIC-6360 SCSI logic. 


CAUTION 


Do not write to this register during normal operation. Clear this register before 
programming the AIC-6360. 


7_[Reserved(o) | 
1_[ Reserved (0) 
[_o |storest 


7-4 (0) RSVD Reserved. 

3 (0) SCTESTU SCSI Transfer Count Up. When SCTESTU is set, the 
SCSI Transfer Counter counts up at the input clock rate. 

2 (0) SCTESTD SCSI Transfer Count Down. When SCTESTD is set, 
the SCSI Transfer Counter counts down at the input 
clock rate. 

(0) RSVD Reserved. 
0 (0) STCTEST SCSI Transfer Count Test. When STCTEST is set, a 


stage-to-stage carry true is forced in both the transfer and 
select abort counters, which causes both counters to run 
at the clock rate. During the transfer count test, the 
counter contents can be monitored by reading the desired 
stage. If STCTEST and ENSTIMER (bit 2, 342h) are both 
high, then the SCSI Transfer Count Read register (bits 
5-0, 348h) is reassigned to the Select Abort Counter in 
the following manner: 


Ps [euges( cup) 
[0 [stage 1 (7256 cary out) 
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Register Descriptions 


SCSI Status 3 (SSTAT3) 


Register Type: Read Only 
Register Address: 34Eh 


This register contains information on the status of the current synchronous SCSI 
transfer. 


CAUTION 


Do not read this register unless all transfers are stopped. 


7 


3 


7-4 (0) SCSICNT{3:0] Count Difference. Contains the difference between 
what the offset count says is in the SCSI FIFO1L and what 
the FCNT says is in the SCSI FIFO1. Used by hardware 
to prevent SCSI FIFO1 overrun. 


3-0 (0) OFFCNT[3:0] Offset Count. Contains the current value of the SCSI 
offset counter. This is a count of the number of REQs 
received for which no ACKs have been issued. 
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Clear SCSI Errors (CLRSERR) 
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Register Type: Write Only 
Register Address: 34Fh 


This register clears the error condition status bits in SSTAT4 (34Fh). Setting any of 
these bits clears the corresponding status bit. A clear bit does not need to be cleared 
before it can be set again. Writing a zero to any bit in this register has no effect. 


6 [Reserved (0) 
[5 _[ Reserves) 
[| Reserves (0) 
a [Reserved () 
(Ge! 
iss 
rer 


CLRSYNCERR 
CLRFWERR 
CLRFRERR 


7-3 (0) RSVD Reserved. 


2 (0) CLRSYNCERR Clear Synchronous Transfer Error. When 
CLRSYNCERR is set, the SYNCERR status bit is cleared 


(bit 2, 34Fh, R). 


1 (0) CLRFWERR Clear FIFO Write Error. When CLRFWERR is set, the 
FWERR status bit is cleared (bit 1, 34Fh, R). 


0 (0) CLRFRERR Clear FIFO Read Error. When CLRFRERR is set, the 
FRERR status bit is cleared (bit 0, 34Fh, R). 


Register Descriptions 


SCSI Status 4 (SSTAT4) 


Register Type: Read Only 
Register Address: 34Fh 


This is a read of the possible error conditions during a SCSI transfer. 


ee ene 


| 6 [Reserved (oy | 
Ee 
pe 


4 
Do [rrean 


7-3 (0) RSVD Reserved. This field always reads as 0000h. 


2 (0) SYNCERR Synchronous Transfer Error. SYNCHERR is set for 
one of the following two conditions: 


e At the beginning of an inbound synchronous transfer, 
when the SCSI FIFO is not empty prior to the 
transfer of the first byte off the SCSI bus. This 
condition may cause the SCSI FIFO to overflow, as 
SCSICNT (bits 7-4, 34Eh, R) is not correct. 


e At the beginning of a synchronous transfer, when 
SOFFSET (bit 5, 34Dh) is set. This condition 
indicates that the previous transfer did not complete 
successfully. 


1 (0) FWERR FIFO Write Error. FWERR is set when more than one 
source is enabled to write to the SCSI FIFO. This error 
can occur if the transfer path is set up to send data from 
the host FIFO through the SCSI FIFO onto the SCSI bus, 
with the AIC-6360 reselected as an initiator and the 
target driving I/O such that data is enabled SCSI bus-to- 
SCSI FIFO (Data In phase). 


0 (0) FRERR FIFO Read Error. The FRERR bit is set when more 
than one source is enabled to read from the SCSI FIFO. 
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SCSI Interrupt Mode 0 (SIMODEQO) 


Register Type: Read/Write 
Register Address: 350h 


This register enables the interrupts associated with the status bits in SSTATO (34Bh). 
Setting any of these bits enables the corresponding interrupt. If an event occurs that 
causes a status bit to be set, and the enable bit for that condition is set, IRQ is as- 
serted. 


Clearing an enable bit causes the interrupt associated with the condition to be 
masked. However, the status bit associated with the condition is still set, regardless 
of the state of the enable bits. 


| 6 |eNnse.oo 
| sensei | 
| 4 [eNsEUNco | 
| 3 |enswrap | 
| 1 |ENSPIORDY | 
| 0 TENDMADONE | 


7 (0) RSVD Reserved. This bit always reads as 0. 


(0) ENSELDO Enable Selection Done Out Interrupt. If ENSELDO 
is set, the SELDO interrupt is generated when SELDO 
(bit 6, 34Bh, R) is set. 


5 (0) ENSELDI Enable Selection Done In Interrupt. If ENSELDI is 
set, the SELDI interrupt is generated when SELDI (bit 5, 
34Bh, R) is set. 


4 (0) ENSELINGO Enable Selection Initiated Out Interrupt. If 
ENSELINGO is set, the SELINGO interrupt is generated 
when SELINGO (bit 4, 34Bh, R) is set. 


3 (0) ENSWRAP Enable Wrap Interrupt. If ENSWRAP is set, the 
SWRAP interrupt is generated when SWRAP (bit 3, 
34Bh, R) is set. 


2 (0) ENSDONE Enable SCSI Done Interrupt. If ENSDONE is set, the 
SDONE interrupt is generated when SDONE (bit 2, 
34Bh, R) is set. 


1 (0) ENSPIORDY Enable SCSI PIO Ready Interrupt. If ENSPIORDY is 
set, the SPIORDY interrupt is generated when SPIORDY 
(bit 1, 34Bh, R) is set. 


0 (0) ENDMADONE Enable DMA Done Interrupt. If ENDMADONE is set, 
the DMADONE interrupt is generated when DMADONE 
(bit 0, 34Bh, R) is set. 
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Register Descriptions 


SCSI Interrupt Mode 1 (SIMODET) 


Register Type: Read/Write 
Register Address; 35lh 


This register enables the interrupts associated with the status bits in SSTAT1 (34Ch). 
Setting any of these bits enables the corresponding interrupt. If an event causes a 
status bit to be set, and the enable bit for that condition is set, IRQ is asserted. 


Clearing an enable bit causes the interrupt associated with the condition to be 
masked. However, the status bit associated with the condition is still set, regardless 
of the state of the enable bits. 


7 (0) ENSELTIMO Enable Selection Timeout Interrupt. If ENSELTIMO 
is set, the SELTO interrupt is generated when SELTO 
(bit 7, 34Ch, R) is set. 


6 (0) ENATNTARG Enable Target Attention Interrupt. If ENATNTARG 
is set, the ATNTARG interrupt is generated when 
ATNTARG (bit 6, 34Ch, R) is set. 


5 (0) ENSCSIRST Enable SCSI Reset Interrupt. If ENSCSIRST is set, 
the SCSIRSTI interrupt is generated when SCSIRSTI 
(bit 5, 34Ch, R) is set. 


4 (0) ENPHASEMIS Enable Phase Mismatch Interrupt. If ENPHASEMIS 
is set, the PHASEMIS interrupt is generated when 
PHASEMIS (bit 4, 34Ch, R) is set. 


3 (0) ENBUSFREE Enable Bus Free Interrupt. If ENBUSFREE is set, the 
BUSFREE interrupt is generated when BUSFREE (bit 3, 
34Ch, R) is set. 


2 (0) ENSCSIPERR Enable SCSI Parity Error Interrupt. If ENSCSIPERR 
is set, the SCSIPERR interrupt is generated when 
SCSIPERR (bit 2, 34Ch, R) is set. 


1 (0) ENPHASECHG Enable Phase Change Interrupt. If ENPHASECHG is 
set, the PHASECHG interrupt is generated when 
PHASECHG (bit 1, 34Ch, R) is set. 


0 (0) ENREQINIT Enable REQ Initiated Interrupt. When ENREQINIT 
is set, the REQINIT interrupt is generated when 
REQINIT (bit 0, 34Ch, R) is set. 
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DMA Control 0 (DMACNTRLO) 


Register Type: 
Register Address: 


Read/Write 
352h 


This register contains the basic controls for PIO and DMA transfer modes. The bits 
which enable a mode may be set at the same time as the bits configuring the mode. 


7 (0) 
6 (0) 
5 (0) 
4 (0) 
3 (0) 
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ENDMA 


8BIT/-16BIT 


DMA/—PIO 


DWORDPIO 


WRITE/-READ 


Pe learner 
rs [omar 
4 [owoRoPI 
Te [swt 


Enable DMA. When ENDMaA is set, data transfer 
between host main memory and the host FIFO in either 
PIO or DMA mode is enabled. Clearing ENDMA also 
clears ATDONE (bit 7, 354h). 


8-Bit/-16-Bit Mode. When this bit is set, transfers 
between host main memory and the host FIFO are 8 bits 
wide and use SD0-SD7. When this bit is cleared, 
transfers between host main memory and the host FIFO 
are 16 bits wide and utilize SD0O~-SD15. 


DMA/-PIO Mode. When this bit is set, transfers 
between host main memory and the host FIFO are in 
DMA mode. When this bit is cleared, transfers between 
host main memory and the host FIFO are in PIO mode. 


Note 


When changing from PIO to DMA with ENDMA = 1, 
any direction change must be done first (bit 3 below.) 


Double Word PIO. When this bit is set, 32-bit data port 
emulation on PIO data transfers is enabled. When this bit 
is cleared, the normal 16-bit data port is used. When it is 
enabled, transfers to or from addresses 356h and 358h 
both access the data port. Bit 6 (SBIT/-16BIT) should 
always be reset when this option is used. 


Transfer Direction. When this bit is set, data is 
transferred from host main memory to the host FIFO. 
When this bit is cleared, data is transferred from the host 
FIFO to host main memory. 


Register Descriptions 


2 (0) INTEN Master Interrupt Enable. INTEN controls the 
assertion of the IRQ pin. If INTEN is set, interrupts 
function normally. If INTEN is cleared, all interrupts are 
masked. 


1 (©) RSTFIFO Reset FIFO Counter. When this bit is set, the FIFO 
counter (bits 7-0, 355h) is cleared. RSTFIFO is a self- 
clearing bit. 


0 (0) SWINT Software Interrupt. If INTEN is set, setting SWINT 
asserts IRQ. This bit provides for software-generated 
interrupts. 
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DMA Control 1 (DMACNTRL1) 


Register Type: Read/Write 
Register Address: 353h 


This register is used to set the power-down feature and write the stack offset pointer. 


[PWROWN 
2 


1 | STK[1] 


| o [sti 


7 (0) PWRDWN Power Down. When PWRDWN is set, the internal clock 
is stopped to conserve power. Once the clock is stopped, 
the AIC-6360 is not operational. 


6 (0) ENSTK32 Enable Stack 32 Bytes. When set, this bit allows access 
to the upper 16 bytes of the 32-byte stack area. When 
cleared, only the lower 16 bytes of the stack may be 
accessed as in the AIC-6260. 


5 (0) RSVD Reserved. 
(0) STK{4] Stack Offset Pointer. This bit is write-only and is 
ignored if ENSTK32 is not set. 
3-0 (0) STK Stack Offset Pointer. STK contains the stack offset 


pointer. This field is write-only. 
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DMA Status (DMASTAT) 


Register Type: 
Register Address: 


Register Descriptions 


Read Only 
354b 


This register reflects the real-time status of the current DMA or PIO transfer. 


7 ©) 
6 (0) 
5 (0) 
4 (0) 
38 
2 (0) 
1 (0) 
0 (0) 


ATDONE 


WORDRDY 


INTSTAT 


DFIFOFULL 


DFIFOEMP 


DFIFOHF 


DWORDRDY 


RSVD 


Lita La 


7 


Host Done. ATDONE is used in DMA mode only. This 
bit is set when the host DMA controller has transferred 
the last byte or word and asserted T/C. While ATDONE is 
set, the internal host DMA logic is disabled; the host 
DMA logic remains disabled until this bit is cleared. 
ATDONE is cleared when ENDMA (bit 7, 352h) is 
cleared. ATDONE does not generate an interrupt. 


Word Ready. WORDRDY is used in PIO mode only. 
When WORDRDY is set, a 16-bit word is ready for 
transfer to or from the host FIFO. If the transfer count 
for a particular transfer does not equal or end on a 128- 
byte boundary, the host must transfer data into or out of 
the host FIFO one word at a time; this bit is used to 
control that process. 


Interrupt Status. INTSTAT is the OR of all enabled 
interrupts. INTSTAT may be read at any time, whether 
or not interrupts have been enabled via INTEN. This 
provides a means to poll for interrupts. 


Host FIFO Full. DFIFOFULL is set when the host FIFO 
contains 128 bytes that are ready to be read by the host. 
DFIFOFULL is used during SCSI-to-host PIO transfers. 


Host FIFO Empty. DFIFOEMP is set when the host 
FIFO is empty. DFIFOEMP is used during host-to-SCSI 
PIO transfers. 


Host FIFO Half Full. This bit indicates that the DMA 
FIFO is at least half full (contains at least 64 bytes). 


Double Word Ready. When set, this bit indicates that 
two words of data are available or are needed by the DMA 
FIFO. This bit is used in 32-bit PIO transfer mode and is 
only valid when DWORDPIO in DMACTRLO is set. 


Reserved. 


Beano 
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FIFO Status (FIFOSTAT) 


Register Type: 
Register Address: 


This register indicates how many bytes are left in the DMA FIFO. They are used at 
the end of a transfer when using PIO. The host FIFO is 128 bytes deep. FIFOSTAT 
can only only be reliably read when all data transfer activity has stopped, such as 


Read Only 
355h 


when a SCSI phase change has occurred. 


7-0 (0) FCNT 
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Ts fronts) | 
rs fronts) | 
m1 frewrinn | 
Te [row | 


FIFO Count. FCNT contains a count of the bytes in the 


host FIFO. 


Register Descriptions 


DMA Data (DMADATA) 


Register Type: Read/Write 
Register Address: 356h 


This is the port where data transfer takes place for DMA or PIO operations. For 
DMA operations, it is 16 bits wide if 8BIT/-16BIT in DMACNTRLO is set to zero and 8 
bits if it is set to one. During 8-bit transfers the data is present on the low order bits 
only. 


Note 
When the DWORDPIO bit is set in the DMACNTRLO register, accesses to registers 
358h and 35Ah are mapped to register 356h. This allows the use of double word 


host accesses to address 358h. Alternately, when DWORDPIO and ENDMA are both 
set in the DMACTRLO register, this register and address 35Ah are mapped to the 
data port (356h). This allows double-word PIO transfers to be used by the host. 


During PIO operations data is written or read using the REP INS or REP OUTS in- 
structions to this port. The data transfer width is determined by the state of the 
SBHE* signal on the AT bus. In DMA mode the state of 8BIT/-16BIT in DMACNTRLO 
determines whether this is an 8-bit or 16-bit transfer. 


DWORDPIO = 0 or ENDMA = 0 


DMADATA RW DMADATA RW 


7 | DATL 07} | 15 | DATH[15] 
DATL [06] } 14 | DATH{(14) 
DATL {05} } 13° | DATHI13] 


2 [oan pay [1 foararny 
Foam je} J 10 [oaranioy | 
Poani ory | 02 [oaruioe) | 
2 foxre oo; J 08 [oariicey 


15-8 (0) DATH High-Order Data Byte. 
7-0 (0) DATL Low-Order Data Byte. 
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DWORDPIO = 1 and ENDMA = 1 


[os [pati 4 |aTHEa) 
DATL [5] DATH [13] 

DATH [12] 

poareia) | tt DATH IT) 
pDaTL I) | 10_| DATH 10] 
1 [oan | 09._| DaTH I} 
a oT a 


15-8 (0) DATH High-Order Data Byte. 
7-0 (0) DATL Low-Order Data Byte. 
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Burst Control (BRSTCNTRL) 


Register Type: 


Register Address: 


Register Descriptions 


Read/Write 
358h 


Normally, these bits control the burst-on and burst-off time during DMA transfers. 
Both may be set from 1 to 15 microseconds. Loading zero in the Burst-on and Burst- 
off timer will disable the timer. The AIC-6360 will stay on the bus as long as there is 


data to transfer. 


7-4 (x) BON 


3-0 (x) BOFF 


BRSTCNTRL Ww 


BON [0] 
3 | BOFF [3} 
2 


Burst On. BON contains the maximum value, in 
microseconds, of the transmission (burst) period. The AIC- 
6360 bursts data for the duration of BON, or until all 

data has been sent, whichever is less. BON may range 
from 0 (none) to 15 microseconds. 


Burst Off. BOFF contains the minimum value, in 
microseconds, of the off-line (down) period. The AIC-6360 
will not request DMA service for at least the duration of 
BOFF. BOFF may range from 0 (none) to 15 microseconds. 
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Port A (PORTA) 


Register Type: Read/Write 
Register Address: 35Ah 


This register provides an external 8-bit or 16-bit Read/Write port which may be ac- 
cessed at any time. Port A is user-defined. 


PORTA Rw 
PADAT [7] 
| 6 | PADATI6] 


| 5 |Papatis} | 


2 [papery 
To [Paparioy | 


7-0 (x) PADAT Port A Data. 


Port B (PORTB) 
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Register Type: Read/Write 
Register Address: 35Bh 


This register provides an external 8-bit or 16-bit R/W port which may be accessed at 
any time. Port B is user-defined. 


Ts [reaver 
Ts _[reoarisy 
T+ [reoariy 
[o [Psoarioy 


Register Descriptions 


Revision (REV) 


Register Type: Read Only 
Register Address: 35Ch 


This port gives the revision of the chip. Bits 2-0 are valid. The revision code for the 
AIC-6360 is 001. 


Stack (STACK) 


Register Type: Read/Write 
Register Address: 35Dh 


This port is an 8-bit wide by 32-byte stack for general purpose memory use. The 
stack port may be addressed by writing to the lower 4 bits of DMACNTRL1 (353h). 
The offset points to the first location in the stack to be read from or written to. This 
allows the software to directly access any byte in the stack. Successive reads or 
writes access the next higher location in the stack. 


For compatibility with the AIC-6260, the upper half of the stack is only available 
when the ENSTK82 bit in DMACTRL1 is set. When this bit is not set, only 16 bytes of 
the stack are available. 


Te fsreoar ey 
Ts [steoarisy 
Ta_[sreoar ia) 
ra fsreoar iy 
Te [steoar oy | 
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Test Register (TEST) 
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Register Type: Write Only 
Register Address: 35Eh 


CAUTION 
This register, which is described here for completeness, is used for test purposes 


only. Its value defaults to 00h, and this value should not be disturbed during nor- 
mal operation. 


During testing, either SCSIBLK or DMABLK should be set, but not both. If desired, 
one of the bits 2-6 may be set for specific tests. Clear this register before program- 


ming the AIC-6360. 


7 (0) RSVD Reserved. 


6 (0) BOFFTMR Buffer Off Timer. When BOFFTMR is set with either 
SCSIBLK or DMABLK set, the BOFFTMR [7:0] to SCD 
[7:0] test path is enabled. 


5 (0) BONTMR Buffer On Timer. When BONTMR is set with either 
SCSIBLK or DMABLK set, the BONTMR [7:0] to SCD 
[7:0] test path is enabled. 


4 (0) STCNTH SCSI Transfer High Count. When STCNTH is set with 
either SCSIBLK or DMABLK set, the SCSI transfer 
counter [23:16] to SD [15:8] test path is enabled. 


3 (0) STCNTM SCSI Transfer Mid Count. When STCNTM is set with 
either SCSIBLK or DMABLK set, the SCSI transfer 
counter [15:8] to SD [15:8] test path is enabled. 


2 (0) STCNTL SCSI Transfer Low Count. When STCNTL is set with 
either SCSIBLK or DMABLK set, the SCSI transfer 
counter [7:0] to SD [15:8] test path is enabled. 


1 (0) SCSIBLK SCSI Block. When SCSIBLK is set, the internal AIC- 
6360 SCSI logic is configured for testing. Table 4-3 lists 
pin redefinitions. 


0 (0) DMABLK DMA Block. When DMABLK is set, the DMA logic is 
configured for testing. Table 4-3 lists pin redefinitions. 


Register Descriptions 


Table 4-3. Test Mode Pin Definition 


|__arpine | type [_testPins | Module 


SCSIBLK=1 [ae Se ee 
} AEN ss INPUT WRITE1 INPUT-SCSI 
ALTERNATE" | INPUT INPUT-SCSI 


DW/DR[7:0] 


| Spits] Sa 
| soo) ea 
a a 
Eee 0 ee 
prow tne 
INPUT-SCSI 
INPUT-SCSI 
[Reser | pur | 
ee a 
a ee 
IG == =| Saas 
| PORTA | SFAVAIL | 
| PORTS 
| PORTS 


PORTA SFAVAIL OUTPUT-SCSI 

PORTB OUTPUT-SCSI 

PORTC a el 
Ee Ee 
Aen El ee ee 


= 


pMaBiK=1 | sooror | sini] worm) | INPUT/OUTPUT DMA 

| scopy | pi | writer | outeutoma 

R 

| sii | bMaempTy | OUTPUT-DMA 

pesy | im INPUT 
[sen 


Eee INPUT-DMA 
| BIDl | SFAVAIL INPUT-DMA 
a ee INPUT-DMA 


ENABLE INPUT-DMA 
RTNTSTL® INPUT-DMA 


1 In addition to setting bit 0, IO must be set high to enable DW1[7:0] on SCD[7:0]. 
The enable is only used when transferring data from host to SCSI. 


2 MSG is used to enable WRITE1,DACK1,DMAEMPTY. 


3 RTNTSTL is the retention test input for the 32-byte stack and the 128-byte FIFO RAM 
cells. 
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ID Register (ID) 
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Register Type: Read Only 
Register Address: 35Fh 


This register is used for identification purposes. Successive reads of this register re- 
turn a 32-byte ASCII string of (C)1991ADAPTECAIC6360 followed by a pad of spaces 
(20h). In ASCII this produces the following hexadecimal string: 


28, 43, 29, 31, 39, 39, 31, 41 
44, 41, 50, 54, 45, 43, 41, 49 
43, 36, 33, 36, 30, 20, 20, 20 
20, 20, 20, 20, 20, 20, 20, 20 


Bit 7 is the most significant bit of the ASCII character, and bit 0 is the least signifi- 
cant bit. 


| 6 [ioe 
| s los 
| 4 fom 


Eh a 
| 2 [or 
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Application Notes 


This chapter provides basic information on using the AIC-6360. It includes instruc- 
tions for running data transfers and concludes with a simple application drawing. 


Selection/Reselection Sequences 


The AIC-6360 can perform Selection/Reselection In or Out sequences automatically. 
The following sections describe the tasks you must perform to run automatic Selec- 
tion/Reselection In or Out sequences. 


Selection Out Sequence 
» 1 Load the SCSIID (345h) and SCSIRATE (344h) registers. 


2 Set the expected phase in the SCSISIGO (bits 7-5, 343h) register. All other con- 
trols must be cleared. 


3 Load the SXFRCTLI register (342h) with the desired values. 


4 Set CLRCH1 in the SXFRCTLO register (bit 1, 341h); this clears the transfer 
counter and channel one. CH1/CH2 (bit 5, 34th) should always be set. 


5 Turn off CLRCH1. 


Note 
If the transfer mode is SCSI PIO, it is not necessary to clear channel one. How- 


ever, you should do it anyway, as the target might respond with an unexpected 
phase, such as Data In Synchronous when you are expecting Message Out. 


6 Reset TEMODEO to zero and set ENSELO in the SCSISEQ register (bits 7 and 6, 
340h); this enables the Selection Out sequence. 


Note 
If you are using either the Auto-Attention Out or the Auto-Attention Parity op- 
tions, you should set ENAUTOATNO and/or ENAUTOATNP (bits 3 and 1, 340h). 


If you are using the Auto-Attention Out option, the expected phase set in the 
SCSISIGO register (bits 7-5, 343h) in Step 2 should be Message Out; the target 
determines whether this phase is supported. 


7 Set ENSELDO, ENSELDI, or ENSELINGO in the SIMODE0 register (bit 6, 5, or 4, 
350h). ENSELINGO may be used together with ENSELDO or ENSELDI. 
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8 Turn off ENSELO (bit 6, 340h). 


9 Wait for SELINGO or SELDO to be set in the SSTATO register (bits 4 or 6, 34Bh), 
or for SELTO to be set in the SSTAT1 register (bit 7, 34Ch). 


Note 
If the hardware selection timer is disabled and SELINGO is set, start a timer 


and wait for the timer to expire, or for SELDO to be set in the SSTATO register 
(bit 6). TARGET (bit 7, 34Bh) should be cleared. 


10 When SELDO is set in the SSTATO register (bit 6, 34Bh), the target has been se- 
lected and you may initiate an information transfer phase. This may be done in 
SCSI PIO, AT PIO or AT DMA. 


11 In order to detect a passing Bus Free condition during selection, follow this se- 
quence: 


a_ Clear the BUSFREE interrupt at the CLRSINT1 register (bit 3, 34Ch). 
b Clear ENSELO in the SCSISEQ register (bit 6, 340h). 
¢ Clear ENSELTIMEO in the SIMODE1 register (bit 7, 351h). 


d= Mask the SELDO interrupt by clearing ENSELDO in the SIMODE0 register (bit 
6, 350h). 


e Look at the status of SELDO (34Bh, bit 6 set). If it is still active, a Bus Free 
condition has not occurred since selection. 


Selection In Sequence 
> 1 Load the OID field in the SCSIID register (bits 6-4, 345h). 


2 Set ENSELI in the SCSISEQ register (bit 5, 340h); this enables the Selection In se- 
quence. 


Note 


You may also set ENATNTARG in the SIMODE1 register (bit 6, 35 1h) to generate 
an interrupt if the initiator asserts ATN. 


3 Wait for SELDI and TARGET to be set in the SSTATO register (bits 5 and 7, 34Bh). 


Note 
If TARGET is set, you have been reselected by a target. 


4 Check the SELID register (345h) for the SCSI ID of the initiator. 


5 Load the appropriate information in the SCSIRATE register (344h). 


Application Notes 


6 When SELDI and TARGET are set in the SSTATO register (bits 5 and 7, 34Bh), you 
have been selected by an initiator and may continue with an information transfer 
phase. 


Reselection in Sequence 
» 1 Load the SCSI IDs in the SCSIID register (345h). 


2 Set ENRESELI in the SCSISEQ register (bit 4, 340h); this enables the Reselection 
In sequence. 


Note 


You may also set ENAUTOATNI in the SCSISEQ register (bit 2, 340h) to auto- 
matically enable ATN on reselection. 


3 Wait for SELDI to be set and TARGET to be cleared in the SSTATO register (bits 5 
and 7, 34Bh). 


Note 
If TARGET is set, you have been selected by an initiator. 


4 Load the expected SCSI phase in the SCSISIGO register (bits 7-5, 343h). 


5 Load the SCSIRATE register (344h) as appropriate. 
6 When SELDI is set and TARGET is cleared in the SSTATO register (bits 5 and 7, 


34Bh), you have been reselected and may continue with an information transfer 
phase. 


Reselection Out Sequence 
» 1 Load the SCSIID (345h) and SCSIRATE (344h) registers. 


2 Set the SCSI phase to enter after reselection in the SCSISIGO (bits 7-5, 343h) reg- 
ister. All other controls must be cleared. 


3 Set TEMODEO and ENSELO in the SCSISEQ register (bits 7 and 6, 340h); this en- 
ables the Reselection Out sequence. The Auto-Attention options must both be 
cleared. 


4 Wait for SELINGO or SELDO to be set in the SSTATO register (bits 4 or 6, 34Bh), 
or for SELTO to be set in the SSTAT1 register (bit 7, 34Ch). 


Note 


TARGET (bit 7, 34Bh) should be set. If it is not, you have initiated a Selection 
sequence. 
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Load the SXFRCTL1 register (342h) with the desired values. 
Load the STCNT register (348h—34Ah) with the transfer count. 
Set CLRCH1 in the SXFRCTLO register (bit 1, 341h); this clears the transfer 


counter and channel one. Then set SXFRCTLO for the proper channel and SCSI 
Transfer enabled. 


Note 
If the transfer mode is SCSI PIO, it is not necessary to clear channel one. How- 


ever, you should do it anyway, as the target might respond with an unexpected 
phase, such as Data In Synchronous, when you are expecting Message Out. 


When SELDO and TARGET are set in the SSTATO register (bits 6 and 7, 34Bh), 
you have reselected an initiator; you may initiate an information transfer phase. 


SCSI PIO Data Transfers 


Use the SCSI PIO data transfer modes whenever you need host processor interven- 
tion during the transfer, such as during message exchanges. SCSI PIO is asynchro- 
nous only, so you should not use it for data-in or data-out phases. There are two 
types of SCSI PIO: Manual and Automatic. 


Manual: The host processor writes directly to the SCSI data bus via the latch at 
346h and reads or drives the SCSI bus control lines via the register at 343h. In 
Manual mode, the AIC-6360 is essentially a bus buffer having no control func- 
tions. Manual mode supports asynchronous SCSI transfers only. 


Automatic: The host processor writes directly to the SCSI data bus via the latch at 
346h, while the AIC-6360 performs SCSI bus control automatically. Automatic SCSI 
PIO transfers can be monitored by interrupt or polling status. Interrupt configura- 
tion for the AIC-6360 is controlled by the interrupt mode registers at 350h and 351h. 
Polling mode is driven off the SPIORDY status bit in the SSTATO register (bit 1, 
34Bh). SCSI PIO mode supports asynchronous SCSI transfers only. 


The following sections describe the tasks you must perform to accomplish automatic 
SCSI PIO transfers as an initiator or target. 


Initiator Data Transfer: Host to SCSI 
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> 1 


2 


Set bit 3 (SPIOEN) and set bit 5 (select CH1/CH2) in the SXFRCTLO register (341h). 


Set bit 6 (SBIT/-16BIT), reset bit 5 (DMA/-PIO) and set bit 1 (RSTFIFO) in the 
DMACNTRLO register (352h). 


Wait for SPIORDY to be set in the SSTATO register (bit 1, 34Bh). 


Write data to the SCSIDAT register (bits 7--0, 346h). 


5 
6 
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If you have more data to transfer, repeat Steps 2-4. If not, proceed to Step 6. 


Clear SPIOEN in the SXFRCTLO register (bit 3, 341h). 


Initiator Data Transfer: SCSI to Host 


> 1 


2 


5 


Set SPIOEN in the SXFRCTLO register (bit 3, 34Ih). 

Wait for SPIORDY to be set in the SSTATO register (bit 1, 34Bh). 

Read data from the SCSIDAT register (bits 7-0, 346h). 

Test PHASEMIS in the SSTAT! register (bit 4, 34Ch). If PHASEMIS is cleared, 
there is more data to transfer; repeat Steps 2-4. If PHASEMIS is set, there is no 


more data to transfer; proceed to Step 5. 


Clear SPIOEN in the SXFRCTLO register (bit 3, 341h). 


Target Data Transfer: Host to SCSI 


> 1 


2 
3 
4 
5 
6 


Set the SCSI phase in the SCSISIGO register (bits 7-5, 343h). 

Set SPIOEN in the SXFRCTLO register (bit 3, 341h). 

Wait for SPIORDY to be set in the SSTATO register (bit 1, 34Bh). 

Write data to the SCSIDAT register (bits 7-0, 346h); this action asserts REQ. 
If you have more data to transfer, repeat Steps 3-4. If not, proceed to Step 6. 


Clear SPIOEN in the SXFRCTLO register (bit 3, 341h). 


Target Data Transfer: SCSI to Host 


> 1 


2 


Set the SCSI phase in the SCSISIGO register (bits 7-5, 343h). 
Set SPIOEN in the SXFRCTLO register (bit 3, 341h); this action asserts REQ. 
Wait for SPIORDY to be set in the SSTATO register (bit 1, 34Bh). 


Read data from the SCSIDAT register (bits 7-0, 346h); REQ is de-asserted when 
the initiator de-asserts ACK, and another REQ is automatically asserted. 


If the current byte is not the last byte to be transferred, repeat Steps 3-4. If the 
current byte is the last byte to be transferred, go to Step 6. 


Clear SPIOEN in the SXFRCTLO register (bit 3, 341h) before reading data from the 
SCSIDAT register (bits 7—0, 346h). 


5-5 


Adaptec AiC-6360 Data Book 


Normal Mode Data Transfers 


Use the Normal data transfer mode for normal SCSI data transfers (commands and 
data). Normal mode uses two types of host transfer modes: host PIO and host DMA. 


Host PIO: The host processor writes to or reads from the 128-byte host FIFO via 
the data register at 356h. Host PIO transfers are driven off the status bits in the 
status register at 352h. 


Host DMA: The host processor sets up the data transfer operation by loading its 
DMA controller with a memory pointer and the transfer count. The host DMA 
controller writes/reads transfer data to/from the 128-byte host FIFO via the data 
register at 356h. Once begun, host DMA transfers run to completion without fur- 
ther host processor intervention. 


The following sections describe how to accomplish normal mode SCSI transfers as an 
initiator or target. 


Initiator Data Transfer: Host to SCSI! in Host PIO Mode 
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> 1 


2 
3 
4 
5 


Wait for the phase change. 

Set the expected SCSI phase in the SCSISIGI register (bits 7-5, 343h). 
Turn off the data path, then turn it on again. 

Clear the transfer count and the SCSI and host FIFOs. 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 34h) and select 
CH1; this enables the AIC-6360 SCSI logic. 


Set ENDMA and WRITE/-READ, and clear DMA/-PIO in the DMACNTRLO register 
(bits 7, 3, and 5, 352h). 


Wait for DFIFOEMP or INTSTAT to be set in the DMASTAT register (bits 3 and 5, 
354h). 


Wait for INSTAT to clear. 


If DFIFOEMP is set and INTSTAT is cleared in the DMASTAT register (bits 3 and 
5, 354h), use REP OUTSW to write 128 bytes (64 words). 


10 Adjust host processor transfer count. 


nt 


Test for the end of the transfer in the host processor by checking ATDONE (bit 7, 
354h); repeat Steps 7-10 until all data has been written. 


12 When all data has been written, clear ENDMA in the DMACNTRLO register (bit 7, 


352h). 


Application Notes 


Initiator Data Transfer: SCSI to Host in Host PIO Mode 


> 1 


2 
3 
4 
5 


11 


12 


Wait for the phase change. 

Set the expected SCSI phase in the SCSISIGI register (bits 7-5, 343h). 
Test and match the phase. 

Clear the transfer count and the SCSI and host FIFOs. 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 341h); this en- 
ables the AIC-6360 SCSI logic. 


Set ENDMA, and clear WRITE/-READ and DMA/-PIO in the DMACNTRLO register 
(bits 7, 3, and 5, 352h). 


Wait for DFIFOFULL or INTSTAT to be set in the DMASTAT register (bits 4 and 5, 
354h). 


Wait for INSTAT to be cleared. You may also need to wait for Word Ready (DMAS- 
TAT). 


If DFIFOFULL is set and INTSTAT is cleared in the DMASTAT register (bits 4 and 
5, 354h), use REP INS to read 128 bytes (64 words). 


Adjust host processor transfer count. 


Test for the end of the transfer in the host processor; repeat Steps 7~10 until all 
data has been read. 


When all data has been read, clear ENDMA in the DMACNTRLO register (bit 7, 
352h). 


Initiator Data Transfer: Host to SCSI in Host DMA Mode 


> 1 


2 


Set the expected SCSI phase in the SCSISIGI register (bits 7-5, 343h). 
Clear the transfer count and the SCSI and host FIFOs. 
Set up the host DMA controller for address, byte count, and transfer mode. 


Wait for REQINIT to be set and PHASEMIS to be cleared in the SSTAT1 register 
(bits 0 and 4, 34Ch). 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 341h); this en- 
ables the AIC-6360 SCSI logic. 


Set ENDMA, 8BIT/-16BIT, WRITE/-READ, and DMA/-PIO in the DMACNTRLDO regis- 
ter (bits 7, 6, 3, and 5, 352h). 
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Wait for the DMADONE, PHASEMIS, or other interrupts. Interrupts must be en- 
abled in order to assert IRQ. 


Initiator Data Transfer: SCSI to Host in Host DMA Mode 


> 1 


2 


Set the expected SCSI phase in the SCSISIGI register (bits 7-5, 343h). 
Clear the transfer count and the SCSI and host FIFOs. 
Set up the host DMA controller for address, byte count, and transfer mode. 


Wait for REQINIT to be set and PHASEMIS to be cleared in the SSTAT1 register 
(bits 0 and 4, 34Ch). 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 341h); this en- 
ables the AIC-6360 SCSI logic. 


Set ENDMA, 8BIT/-16BIT, and DMA/-PIO and clear WRITE/-READ in the 
DMACNTRLO register (bits 7, 6, 5, and 3, 352h). 


Wait for the DMADONE, PHASEMIS, or other interrupts. Interrupts must be en- 
abled in order to assert IRQ. 


Target Data Transfer: Host to SCSI in Host PlO Mode 


5-8 


> 1 


2 
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Set the SCSI phase in the SCSISIGO register (bits 7-5, 343h). 
Load the SCSI transfer count in the STCNT register (bits 7-0, 348h—34Ah). 


Load the SXFRCTLO and SXFRCTL1 registers (341h and 342h) with the desired 
values. 


Clear the SCSI and host FIFOs. 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 341h); this en- 
ables the AIC-6360 SCSI logic. 


Set ENDMA and WRITE/-READ and clear DMA/-PIO in the DMACNTRLO register 
(bits 7, 3, and 5, 352h). 


Wait for DFIFOEMP or INTSTAT to be set in the DMASTAT register (bits 3 and 5, 
354h). 


If DFIFOEMP is set and INTSTAT is cleared in the DMASTAT register (bits 3 and 
5, 354h), use REP OUTSW to write 128 bytes (64 words). 


Adjust host processor transfer count. 


10 Test for the end of the transfer in the host processor. 


11 


12 


13 


Application Notes 


repeat Steps 7-10 until all data has been written. 


When all data has been written, clear ENDMA in the DMACNTRLO register (bit 7, 
352h). 


When the command has completed, clear the SCSISIGO register (bits 7-0, 343h); 
this forces Bus Free. 


Target Data Transfer: SCS! to Host in Host PIO Mode 


> 1 


2 


12 


Set the SCSI phase in the SCSISIGO register (bits 7-5, 343h). 
Load the SCSI transfer count in the STCNT register (bits 7-0, 348h—34Ah). 


Load the SXFRCTLO and SXFRCTLI registers (41h and 342h) with the desired 
values. 


Clear the SCSI and host FIFOs. 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 341h); this en- 
ables the AIC-6360 SCSI logic. 


Set ENDMA, and clear DMA/-PIO and WRITE/-READ in the DMACNTRLO register 
(bits 7, 5, and 3, 352h). 


Wait for DFIFOFULL or INTSTAT to be set in the DMASTAT register (bits 4 and 5, 
354h). 


If DFIFOFULL is set and INTSTAT is cleared in the DMASTAT register (bits 4 and 
5, 354h), use REP INS to read 128 bytes (64 words). 


Adjust host processor transfer count. 


Test for the end of the transfer in the host processor; repeat Steps 7-10 until all 
data has been read. 


When all data has been read, clear ENDMA in the DMACNTRLDO register (bits 7, 
352h). 


When the command has completed, clear the SCSISIGO register (bits 7-0, 343h); 
this forces Bus Free. 


Target Data Transfer: Host to SCSI to Host in DMA Mode 


> 1 


2 


Set the SCSI phase in the SCSISIGO register (bit 7-5, 343h). 


Load the SCSI transfer count in the STCNT register (bits 7-0, 348h-34Ah). 


Load the SXFRCTLO and SXFRCTLI registers (341h and 342h) with the desired 
values. 
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Clear the SCSI and host FIFOs. 
Set up the host DMA controller for address, byte count, and transfer mode. 


Wait for REQINIT to be set and PHASEMIS to be cleared in the SSTAT1 register 
(bits 0 and 4, 34Ch). 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 341h); this en- 
ables the AIC-6360 SCSI logic. 


Set ENDMA, 8BIT/-16BIT, WRITE/-READ, and DMA/-PIO in the DMACNTRLO regis- 
ter (bits 7, 6, 3, and 5, 352h). 


Wait for the DMADONE, PHASEMIS, or other interrupts. Interrupts must be en- 
abled in order to assert IRQ. 


When the command has completed, clear the SCSISIGO register (bits 7-0, 343h); 
this forces Bus Free. 


Target Data Transfer: SCSI to Host in Host DMA Mode 
> 1 


5-10 
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Set the SCSI phase in the SCSISIGO register (bits 7-5, 343h). 
Load the SCSI transfer count in the STCNT register (bits 7-0, 348h-34Ah). 


Load the SXFRCTLO and SXFRCTLI registers (341h and 342h) with the desired 
values. 


Clear the SCSI and host FIFOs. 
Set up the host DMA controller for address, byte count, and transfer mode. 


Wait for REQINIT to be set and PHASEMIS to be cleared in the SSTAT1 register 
(bits 0 and 4, 34Ch). 


Set SCSIEN and DMAEN in the SXFRCTLO register (bits 7 and 6, 341h); this en- 
ables the AIC-6360 SCSI logic. 


Set ENDMA, 8BIT/-16BIT, and DMA/-PIO and clear WRITE/-READ in the 
DMACNTRLO register (bits 7, 6, 5, and 3, 352h). 


Wait for the DMADONE, PHASEMIS, or other interrupts. Interrupts must be en- 
abled in order to assert IRQ. 


When the command has completed, clear the SCSISIGO register (bits 7-0, 343h); 
this forces Bus Free. 


Application Notes 


Odd Byte Disconnects 


It is possible for a SCSI device to disconnect after an odd number of bytes has been 
transferred across the SCSI bus while in 16-bit DMA mode. In that case, the chip has 
a mechanism to change modes of operation from DMA to PIO and back again without 
loss of data. The general procedure is as follows: 


Read Operation 
» 1 Check to determine that only one byte is left. 
Switch to PIO mode, leaving ENDMA in DMACNTRLD set. 
Read byte from port 356h and save. 


To continue the transfer, set chip for PIO write. 


2 

3 

4 

5 Write byte to port 356h. 
6 Change direction in DMACNTRLO to read. 
7 Change mode to DMA. 

8 


Enable SCSI transfers. 


Write Operation 


» 1 Check to determine that an odd number of bytes has been transferred across the 
SCSI bus. 


2 Save the DMA address pointer and word counter minus 2. 

3 To continue the transfer, set the BYTEALIGN bit in SXFRCTL1. 

4 Enable DMA transfer; the first byte will be thrown away. Initiator Message 
Handling. 


Diagnostics 


The 128-byte host FIFO and associated logic can be tested using the wrap-around 
feature. Transfers are accomplished in the normal manner, using host DMA or host 
PIO mode. 


To check the FIFO, make sure that DMAEN and SCSIEN in the SXFRCTLO register 
(bits 6 and 7, 341h) are cleared. Set WRITE/-READ in the DMACNTRLO register (bit 3, 


352h) and begin the transfer. To read the data back, clear WRITE/-READ i in the 
DMACNTRLO register (bit 3, 352h). 
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Initiator Message Handling 


Messages are intended to be handled by SCSI PIO transfer. Certain special cases to 
consider are messages after selection, multiple messages, or parity errors. If mes- 
sages after selection are to be handled by the initiator, ATN is asserted on the bus. 
The target responds with the Message Out phase at this time. The first message is 
the ID message, and after this, the initiator has the option of sending a multiple-byte 
message such as a synchronous data transfer request. ATN remains asserted during 
Message Out transfers, until cleared by setting CLRATNO in CLRSINT1 (bit 6, 34Ch). 
In order to maintain SCSI protocol, ATN should be cleared before the last ACK of a 
message sequence or, in the case of automatic SCSI PIO, the last write to SCSIDAT. 


In the case of an error condition, ATN should be cleared after the first REQ of the Mes- 
sage Out phase and before the last ACK of the message sequence. 


If a parity error occurs on Message In, ATN is asserted before ACK, and the message 
should be retransmitted. 


Figure 5-1 illustrates a sample application using the AIC-6360 chip. 
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Electrical Information 


Absolute Maximum Ratings 


Table 6-1. Absolute Maximum Ratings 


Storage temperature -65° to 150° C 
Power supply voltage 0 to 7 Volts 
Voltage on any pin -0.5 to Vec+0.5 Volts 


Operating Conditions 


Table 6-2. Operating Conditions 


Range 


poe ee 
a 


Load Capacitance CL 50 pf, unless 
otherwise noted 
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DC Electrical Characteristics 


Table 6-3. DC Electrical Characteristics 


Vh 

Output Low Voltage, 

Voll | PORTEN* 

Vals Output Low Voltage, SDO- 

15, DRQ, IRQ, IOCS 16* 

Output Low Voltage, All 
Output High Voltage, 

Voh2 Output High Voltage, SDO- 
15 DRQ, IRQ 


Operating Current 
Consumption 


Tdd1 


Powerdown Current 
Consumption 


| Symbol | ___Parameter___| Test Conditions | Min | Typ | Max| Units _ 
| Vi__| input LowVoltage auPins | ||| os | 
| Vin_| input High Voltage Pins | | 20 | |Tv 


Se 
= ae a 


le Output Leakage for Tristate | Vaa = Vin > GND 
and Open Collector Drivers 


Vv 
Vv 


Bega 


loi = -8 mA 


Crystal Oscillator 


Vin = Vaa, Pin F1 
= Vaa 


20 MHz External 
Clock 19.8] 25 mA 
20 MHz Internal 
Crystal Oscillator sc (eae (iat 
20 MHz External 
Clock 10 mA 
20 MHz Internal 20 A 


Electrical Information 


Crystal Oscillator Specification 


Table 6-4. Crystal Oscillator Specification 


Min. resistor shunting XIN and XOUT 21,000 
Max. capacitance between XIN and XOUT 


7 including Co of crystal and board layout 


Notes: 

e@ Crystal cut is not critical, if fundamental is the strongest oscillation mode. 
©@ The required capacitors are contained on the chip. 

® Do not ground any crystal terminals. 


@ Since the oscillator is an analog device, it should experience as little power sup- 
ply noise as possible. This means that the user must not inject PC board noise 
into XNE (VDD of the oscillator), and there should be a well-filtered internal VSS 
pin as close to the cell as possible. Switching noise on the outer VSS bus is iso- 
lated from the circuit and therefore is not a problem. Furthermore, the X1 input 
pin is sensitive to latch-up at voltages above approximately 80 mA. 
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System Timing 


6-4 


This section contains AC timing information for the AIC-6360. All timing presumes 
operation with a 20 MHz clock. 


Figure 6-1. AC Input Conditions 


C = 58 pt unless otherenise noted 


Figure 6-2. AC Output Conditions 


Electrical Information 


3.1V 


2562 


Output Z-State = 1.4V 


SOpF 3002 


Figure 6-3. AC Test Load for All Outputs Except SCSI 
and PORTEN 


1000Q 
SCSI} Output 


Figure 6-4. AC Test Load for SCSI Outputs 


5V 


10002 


PORTEN" 


SOpF 12102 


Figure 6-5. AC Test Load for PORTEN Output 
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Host Processor PIO Data Read Operation 


6-6 


SA 0-9 
Valid 
AEN 
10CS16* he 
ta 
te tho—» lets 
l|OR* 
to 
0 t7 
bial tr 
aes Uj, UY 


| ti Chipclock period CT 
| te | Address setup time tolOR* falling | 5 | 

ta | Address hold time after IOR*rising | 28 | 
IOCS16* valid after address and SBHE* valid | | co 


wo 


Nw Pd 
on 


; 
a 
5 
© 
ion 
& 
i 
=) 
Q 
fo} 
7] 
n 
8 
co 
ct 
A 
© 
5 
% 
us) 
=F 
® 
— 
oS 
Oo 


1 Min and Max data in all the timing diagrams is given in nanoseconds. 


Electrical Information 


Notes: 


® te is measured from the assertion of IOR* to the point at which the outputs on 
SDO-15 achieve a valid Voi or Voh output voltage level. 


® t7is measured from the deassertion of IOR* to the point at which the outputs on 
SD0-15 no longer maintain a valid Voi or Voh output voltage level. 


® tg is measured from the deassertion of IOR* to the point at which the outputs on 
SD0-15 deviate by 0.1V from their asserted high or low logic level. 


® tio is measured from the assertion of IOR* to the point at which the outputs on 
SD0-15 deviate by 0.1V from the tristate bias voltage level of 1.4V. 
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Host Processor PIO Data Write Operation 


68 


SA 0-9 
Valid 


AEN 


SBHE" 


tie 
10CS16" 


lOW* 
Pama ia 


SDO-15 
Valid 


| tts [Address setup timetolow* falling | 8 | 
| tu | Address hold time after lOW*rising | | 
IOCS16* valid after address and SBHE* valid | | go | 
| tus__| 1OCSt6* hi-z after address and SBHE* invalid |_| 80 
| ti7_| Data setuptimetolow*rising | | 
| ts | DataholdtimeaftertOwtrising | | 
| ti | Timebetween consecutivelOW* pulses | 100 | 
| t20 | Writecycletime CdS | 
| tn tows pulsewidth | tT 


Electrical Information 


Host Processor !/O Read Operation 


SA 0-9 
Valid 


AEN 


SBHE* 


IOR* 


Vali (CO WO 


| Parameter | ___ Description | Min | Max | 
a Ee 
| tz | Address hold time after JOR rising | | 
| tz | Valid deta delay from OR falling | 
| tas | Detahold time afterJOR*rising | | 
Time between consecutive IOR* pulses (DWORD) | 10 | | 
| tar | Driver OFF time from IOR*rising || 28 
|_is | Driver ON tie fom One fing fe tas | 
| tzo | Readeyeletime 
SS ES a 


Notes: 


@ t24is measured from the assertion of IOR* to the point at which the outputs on 
SD0-15 achieve a valid Voi or Voh output voltage level. 


®@ tg5 is measured from the deassertion of IOR* to the point at which the outputs on 
SD0-15 no longer maintain a valid Voi or Voh output voltage level. 


® t27 is measured from the deassertion of IOR* to the point at which the outputs on 
SD0-15 deviate by 0.1V from their asserted high or low logic level. 


@ te2gis measured from the assertion of IOR* to the point at which the outputs on 
SD0-15 deviate by 0.1V from the tristate bias voltage level of 1.4V. 
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Host Processor I/O Write Operation 
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SA0-9 
Valid 


AEN 


SBHE* 


tae 
tai t37 tga 


jow* 
t35 
ts3 t34 


SDO-15 
Valid 


OS ra 
ter | Adres ennai OW ing |_| 
[tos | Batata tine ater 1OW" rising SSCs 
tos | Time between conerutive OW" prions WORD) | 00 |_| 
oa eS TS ET 
a eT a 


Electrical Information 


Host Processor DMA Read Operation 


DRQ 


DACK* 


MEMW* 


iOR* tas t4o 


er | bet 
Valid a\ \ 


Te 


| Parameter | Description | Min | Max 
Ca a 
| tsa | DataholdtimeafterIOR*rising | | 
|__ to | Timebetweenconsecutivelors | 10 | 
| 1 _| Driver ONtimefromIOR*falting || 88 
| tas | Driver OFF timefromIORt rising | 88 
| ts | DRQOFFtimefromIOR*falling | 30 | 0_ 
| ta | Terminal count pulsewidth | 80 | 
| tas Readeyclotime Lo | 
tus [TOR* pulsewidth 


Notes: 


® t3g is measured from the assertion of IOR* to the point at which the outputs on 
SD0-15 achieve a valid Voi or Voh output voltage level. 


® ts9 is measured from the deassertion of IOR* to the point at which the outputs on 
SD0-15 no longer maintain a valid Voi or Voh output voltage level. 


® +40 is measured from the deassertion of IOR* to the point at which the outputs on 
SD0-15 deviate by 0.1V from their asserted high or low logic level. 


® t41is measured from the assertion of IOR* to the point at which the outputs on 
SD0-15 deviate by 0.1V from the tristate bias voltage level of 1.4V. 
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Host Processor DMA Write Operation 


DRQ 
DACK* 


MEMW* 


IOW* 


ae eS EE 
wr [Daniel 
[ue | Data ba tin tofOW* wining Sid | 
eg a 
[iso DRQ urine om TOW" fang Sto | | 
ae a 
[ee [rows pusewies ——SSS—S—S—SCS~Sr So | 
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SCSI Bus Timing 


Arbitration/Selection 


1IOW* 


SEL* 


SELINGO 
INT 


SELDO 
INT 


scsi 
DATA 
VALID 


[Parameter | Description | Min | Max 
BSY" active om IOW* rising ne ee 


SEL* active from IOW* rising 


SELINGO interrupt from ENSELO P92 60 


SELDO interrupt from Target BSY* 
Own ID valid from BSY* falling 


Target ID valid from SEL* falling 


ts3 


———— 
ae Pe = 


ts7 tsa 


{Own ID Own 1D + Targ ID 


64t1 +60 


ce a 
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SCSI Bus Free Detection and Phase Change interrupts 


SEL*/BSY*/ 
RST’ 


ts9 


BUSFREE 
INT 


MSG* 


REQ” | 
PHASECHG 
INT 


tes 
PHASEMIS 
INT 


lOW* 


| Parameter | Description | Min | Max | 
| tso | BUSFREEfromSEL*msy"RsT*rising || St 0 | 
| t60 | Interrupt from phasechange || 8 
| ter __| Interrupt from phase changeREQ | |g 
| tex | Phasechange! fromioW*rising | Tas 
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Electrical Information 


SCSI PIO 


REQ* 


SPIORDY 
INT 


IOR* 


tes tes 
ACK 


| tes | SPIORDY interrupt from REQ* falling || Sta 35 _| 
| tee | SPIORDY cleared from OR‘ falling |_| 8 
| tas ACK asserted fromIOR*rising || St a5 


ACK de-asserted from REQ® rising | ate 
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SCSI Data Setup and Hold, Latched Data and PIO 
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ACK*/REQ* 


SCD” 


1OR* 


[Parameter |Description | Min | Max 


a ee oe 
[tee | SCStDatehodanernegrorace? SC«d as | 
too | SOSTDate setup to1OR*faling?§ ——=S~—~—~idtCt 
[tr | SCSI Data hod ater 1OR* fang” | 5 | 1 


l Initiator mode uses leading edge of REQ* to latch data, and Target mode uses leading edge 
of ACK*. These times apply to synchronous, asynchronous, and auto PIO modes. 


2 These times apply to programmed I/O when reading port 347h. 


Package Ouflines 


This chapter has package outline diagrams for the available AIC-6360 packages: 
@® 80-pin QFP 

® 100-pin TQFP 

@ 68-pin PLCC 
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22.95/23 45 
(0.904/0.923) _mm 
19.9/20.1 (inches ) 
(0.783/0.791) 
18.4 REF min/max 
(0.724 REF) >Re 


t 
12.0 _19.9/14.1_ 16,95/17.45. 
(0.472) (0547/0555) (0.667/0.687) 


(.004) 


0.3/0.45 
(0.012/0.018) 


ero fice! 
(0.1/0.12) 
vy ua, GF 
075/23 
y ass (.003/.009) YY 


—0.65/0.95 _ 
(0.026/0.037) 


_— 


BASE METAL 


v i 
SEE DETAILA 


DETAIL A 
1,6 REF 
(0.063 REF) 
Figure 7-1. 80-Pin QFP Package 
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15.6/16.4 
(0.614/0.646) 


13.9/14.1 
(0.546/0.555) 


12.0 REF 


| : (472 REF) 7 


<—__—_—___—_ 


Package Oullines 


mm 
(inches ) 


min/max 
min/max 


12.0 REF 13.9/14.1 ISSMN6.4 


(L——_—_ PT] (472 REF) (0.547/0.555) (0.614/0,646) 


‘ 


L7 
(0.067) 


S| >| kK 
(004) 0.5 BSC _ 
(0.020 BSC) 


1.3/1.5 
(0.051/0.059) 


~_- 


SEE DETAIL A 075/.23 


0.307 { .003/.009) 
(0.012/0.028) 


Figure 7-2. 100-Pin TQFP Package 


— SEATING PLANE 
yf 


0.1/0.3 
(0.004/0.012) 


am "| 


OD 


DETAIL A 


BASE METAL 
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.020 MIN 


BASE PLANE A 


ara 


Pepe ale 
iB 


' 
DIMENSIONED 
ae FROM CENTER 
TO CENTER 
OF RADII 


All dimensions in this 
diagram are stated in 


SEATING PLANE |x} .004 niches 


Figure 7-3. 68-Pin PLCC Package 


Notes: 


® Mold flash shall not exceed 0.010 inch. 
® Minimum plating thickness is 0.0002 inch (200 micro inches). 


@ Lead offset shall not exceed 0.007 inch. 


0 
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